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OBSERVATIONS 


ON  THE 

MUSCLES,  & c. 


AS  it  appeared  to  me,  when  I fir  ft  began,  in  1759,  to  de~ 
liver  in  this  Univerfity  a public  courfe  of  ledures  on 
Anatomy  and  Surgery,  that  the  ftrudure  of  the  oblique 
mufcles  had  not  been  fufficiently  examined,  nor  even  the  num- 
ber of  them  attended  to  by  authors,  and  that  fome  of  their 
chief  purpofes  or  effects  had  been  entirely  overlooked  by 
them,  I endeavoured  then,  and  in  every  courfe  of  lectures 
fince  that  time,  to  dired  very  particularly  the  attention  of 
ftudents  to  thofe  fubjeds. 

I began  with  obferving,  as  a material  defed  in  the  other- 
wife  very  accurate  and  elegant  tables  of  Albinus,  as  well  as 
in  the  former  fyftems  of  Vesalius,  Eustachius,  Bidloo  and 
Co u per,  that  the  tendinous  membranes  or  apaneurofes,  with 
which  many  mufcles,  particularly  of  the  extremities,  are  co- 
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vered,  and  with  which  the  oblique  mufcles  are  clofely  con- 
nected, were  not  delineated,  yet  that  the  knowledge  of  thefe  is 
not  only  of  ufe  in  the  practice  of  furgery,  but  for  under  hand- 
ing the  aCtion  of  the  mufcles. 

I remarked,  that  although  in  fome  parts  of  the  body,  ten- 
dinous membranes,  fuch  as  thofe  between  the  cartilages  of  the 
ribs,  or  the  apaneurofes  palmares,  or  fafcise  latae  of  the  thighs, 
ferved  merely  for  the  defence  of  the  parts,  or  as  (heaths  to 
them,  as  they  were  connected  to  them  by  the  cellular  fub- 
hance  only,  yet,  in  general,  they  ferved,  befides  the  mere 
purpofe  of  defence,  to  furnifh  a greater  extent  of  furface  for 
the  attachment  of  oblique  flefhy  fibres. 

I shewed  them,  that  wherever  tendinous  membranes  run 
longitudinally  on  the  furfaces  of  mufcles,  flefhy  fibres,  placed 
obliquely,  were  found ; that  in  many  mufcles,  as  in  the  ferni- 
membranofus,  or  flexor  pollicis  longus,  flefhy  fibres  pafied  ob- 
liquely from  the  inner  part  of  the  tendon  on  one  fide,  to  the 
inner  part  of  the  tendon  on  the  other  fide  of  the  mufcle,  or 
fuch  mufcles  were  femi-penniform,  (See  T.  i.  fig.  i.)  5 that  in 
other  mufcles,  as  in  the  reCtus  extenfor  cruris,  or  flexor  polli- 
cis pedis  longus,  a third  tendinous  membrane  was  found  in 
the  middle  of  the  mufcle,  between  which  and  the  inner  parts 
of  the  tendons  on  the  two  fides  of  the  mufcle,  the  flefhy  fibres 
pafied  obliquely,  and  produced  a complete  penniform  appear- 
ance, (fee  T.  1.  fig.  2.')’,  and  fome  mufcles,  as  the  foleus, 
might  be  called  compound  penniform,  becaufe,  on  cutting 
them  lengthways,  we  difcovered  feveral  longitudinal  tendinous 
membranes,  to  both  fides  of  which  oblique  flefhy  fibres  were 
connected.  See  T.  1.  fig.  3. 
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I alleged,  that  the  direction,  length  and  number  of  fibres 
in  fuch  mufcles  had  not  been  fufficiently  attended  to  by  ana- 
tomifts  or  by  burgeons;  and  that,  in  many  inftances,  the 
breadth  of  thefe  mufcles  had  been  miftaken  for  their  length  ; 
that  in  confequence  of  fuch  inattention,  they  would  find  the 
celebrated  Louis  * attempting  to  difcard  the  double  incifion 
of  the  foft  parts  in  the  amputation  of  the  thigh,  although, 
from  the  obliquity  and  fhortnefs  of  the  mufcular  fibres  which 
cover  the  thigh-bone,  this  improvement  of  Cheselden  is 
more  eflential  than  in  the  amputation  of  the  humerus,  where 
the  flefhy  fibres,  though  oblique,  are  proportionally  longer, 
and  of  courfe  their  retraction  greater. 

Where  the  fibres  of  mufcles  run  obliquely,  it  is  evident, 
and  has  been  obferved  by  Borellus  and  others,  that  the  fi- 
bres will  be  more  numerous  than  if  the  fame  fpace  had  been 
covered  with  longitudinal  fibres  ; and  although  an  oblique  fi- 
bre will  not  raife  a weight  with  the  fame  force  as  a ftraight 
fibre,  yet  the  number  of  the  fibres  may  be  fo  much  increafed 
by  their  obliquity,  as  to  do  more  than  compenfate  for  the  lofs 
of  force  occafioned  by  the  obliquity.  Thus,  let  us  fuppofe  a 
longitudinal  mufcle  to  be  five  inches  long,  and  one  inch  in 
breadth,  and  let  us  fuppofe  it  to  contain  in  its  breadth  four 
fibres  or  ropes,  each  one-fourth  of  an  inch  in  diameter,  as  in 
T.  2.  fig.  i.  the  force  of  this  mufcle  may  be  reprefented  by 
the  number  4. 

Let  us  next  fuppofe  thefe  ropes  to  be  cut  into  pieces,  each 
of  which  is  one  inch  and  a quarter  in  length,  as  reprefented 
by  dotted  tranfverfe  lines  A,  B,  C,  we  fhall,  by  doing  fo,  form 
16  ropes  or  fibres. 

A 2 Let 
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Let  us  next  fuppofe,  that  thefe  ropes,  reprefenting  mufcu« 
lar  fibres,  are  laid  obliquely,  like  the  hypotenufes  of  right- 
angled  triangles,  of  which  the  bafes  are  equal  to  one  inch,  and 
the  height  or  perpendicular  equal  to  three  quarters  of  an  inch, 
as  in  T.  2.  fig.  2.  each  fuch  fibre  will,  as  Borellus  has  de- 
raonfirated,  lofe  two-fifths  of  its  force.  But  as  there  are  16 
fibres  inftead  of  4,  their  force  will  be  as  16  multiplied  by  3, 
to  5 multiplied  by  4,  or  as  48  to  20,  or  as  12  to  5. 

But  that  the  mere  increafe  of  the  number  of  fibres,  or  force 
of  the  mufcles,  which  alone  has  been  obferved  by  authors,  is 
not  the  foie  purpofe  of  nature,  appears  from  this,  that  in  fome 
places,  and  particularly  between  the  ribs,  oblique  fibres  are  em- 
ployed, although  it  is  evident,  that  a greater  number  of 
ftraight  fibres,  or  of  fibres  perpendicular  to  the  ribs,  might 
have  been  difpofed  in  the  fame  fpace. 

The  other  purpofes  of  oblique  mufcles,  and  which  had  not 
been  perceived  by  authors,  are, 

To  perform  much  more  extenfive  motions  with  the  fame  de- 
gree of  fhortening  of  the  flefliy  fibres,  than  can  be  performed 
by  ftraight  mufcles,  or  with  a lefs  degree  of  fhortening  of  the 
fibres,  to  perform  motions  of  equal  extent. 

I shall  now  endeavour,  in  the  firfl  place,  to  demonftrate, 
that  a pair  of  oblique  mufcles,  placed  between  the  fame  pa- 
rallels with  two  ftraight  mufcles,  perform,  with  the  fame  pro- 
portional contra&ion,  more  extenfive  motions  than  the  ftraight 
mufcles  can  do0 
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First,  As  one  oblique  mufcle,  fo  fituated,  is  longer  than  a 
ftraight  mufcle,  if  each  be  fhortened  one  third,  or  any  other 
proportional  part,  it  is  evident,  that  the  place  of  the  infertion 
of  the  mufcle  will  move  through  a greater  fpace,  when  the 
oblique  mufcle  acfts.  Thus,  in  the  annexed  figure,  (T.  2.  fig.  3.) 
if  P,  L reprelent  two  parallel  lines,  and  AB  reprefents  an  oblique 
and  AC  a ftraight  mufcle,  it  is  plain,  that  when  each  is  fhort- 
ened  one  third,  and  that  the  place  of  the  infertion  is  moved  di- 
redlly  towards  the  place  of  the  origin  of  the  mufcle,  the  mo- 
tion occafioned  by  the  oblique  mufcle  will  be  proportionally  as 
much  greater  than  that  produced  by  the  ftraight  mufcle,  as 
the  hypotenufe,  or  line  AB,  is  longer  than  the  perpendicular 
line  AC. 

But  next,  let  us  fuppofe,  (fee  T.  2.  fig.  4.)  that  the  point  A 
cannot  be  drawn  dire&ly  towards  the  point  D or  E,  on  account 
of  the  connections  of  the  bones,  fuch  as  the  ribs,  which  the 
parallel  lines  PA  and  DE  reprefent;  or  fuppofe,  that  fuch  bones, 
when  moving,  remain  parallel  to  each  other ; or  let  us  fuppofe, 
that  two  oblique  mufcles  balance  each  other,  fo  that  their  in- 
fertions,  inftead  of  being  moved  directly  towards  their  origins, 
are  moved  in  a diagonal  line,  between  the  two  mufcles. 

Thus,  let  PA  and  DE  (T.  2.  fig.  4.)  be  two  parallel  lines, 
and  let  AB  and  AC  reprefent  two  ftraight  mufcles,  and 
AD  and  AE  two  oblique  mufcles,  it  is  plain,  that  when  the 
two  ftraight  mufcles  have  fhortened  themfelves  one  third  part 
of  their  length,  their  infertion  A will  be  brought  down  to  num- 
ber 1.  But  when  the  oblique  mufcles  AD  and  AE,  by  acting 
together,  have  brought  the  point  A down  to  1,  and  are  in  the 
fituation  of  the  dotted  lines  1 D and  1 E,  they  cannot  have  loft 
more  of  their  length  than  the  length  of  the  perpendicular  A 1, 
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which  is  fhorter  than  the  hypotenufe  A b,  or  lefs  than  the  third 
of  the  length  of  the  oblique  mufcle.  In  fad,  they  have  loll 
lefs  of  their  length  than  A i,  becaufe  the  two  lides  A i and  i E 
of  the  triangle  A i E mu  ft  be  longer  than  the  third  fide  AE  ; 
and  therefore  oblique  mufcles  can  perform  as  great  a degree  of 
motion  as  ftraight  mufcles,  without  being  fhortened  in  the  fame 
proportion ; or,  which  is  the  fame  thing,  if  they  continue  to 
ad  till  they  are  fhortened  in  the  fame  proportion,  the  place  of 
their  infertion,  A,  will  defcend  farther,  or  through  a larger 
fpace. 

1 shall  now  proceed  a ftep  farther,  and  endeavour  to  de- 
monftrate,  that  where  two  oblique  mufcles  balance  each  other, 
the  motion  of  their  infertion  is  more  extenfive  than  can  be  pro- 
duced by  two  ftraight  mufcles  of  the  fame  length  with  the 
oblique  mufcles.. 

Thus,  in  T.  2.  fig.  5.  let  AB  and  AC  reprefent  two  ftraight 
mufcles,  and  AD  and  AE  two  oblique  mufcles  of  the  fame 
length,  and  we  fhall  fuppofe  the  length  of  each  mufcle  to  con- 
fift  of  any  given  number  of  inches  or  parts,  fuppofe  five  parts, 

I,  2,  3,  &c.  or  I,  II,  III,  &c.  and  when  in  adion  to  be  capa- 
ble of  fhortening  itfelf  one  fifth  part  or  two  fifth  parts  of  its 
length.  Let  the  two  correfponding  numbers  1 and  I,  or  2 and 

II,  be  joined  by  the  ftraight  lines  1 I,  and  2 II,  fo  as  to  form 
the  ifofceles  triangles  A 1 I,  or  A 2 II.  When  the  two  ftraight 
mufcles  have  aded  fully,  or  fhortened  themfelves  one- fifth  of 
their  length,  the  point  A will  defcend  to  1.  But  when  the  two 
oblique  mufcles  have,  by  their  adion,  brought  the  point  A 
down  to  1,  they  have  not  loft  one-fifth  of  their  length;  for 
the  dotted  lines  reprefenting  them  muft  be  longer  than  the 
fines  IE  or  ID,  becaufe  the  angle  1 IE  being  equal  to  the 
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two  angles  i I A,  and  i AI  of  the  ifofceles  triangle  Ail,  mu  ft 
be  larger  than  a right  angle,  and  therefore  the  fide  i E mu  ft 
be  longer  than  the  fide  IE  ; that  is,  the  oblique  mufcles,  after 
bringing  the  point  A down  to  i,  have  not  loft  one-fifth  of 
their  length  j or  if  they  continue  to  ad  till  they  have  loft 
one-fifth  of  their  length,  they  will  bring  the  point  A lower 
down  than  can  be  done  by  ftraight  mufcles,  fhortened  in  the 
fame  proportion. 

To  make  this  propofition  ftill  plainer,  if  poflible,  by  cal- 
culation, I ftiall  fuppofe  the  oblique  and  ftraight  mufcles  in 
T.  2.  fig.  6.  to  be  each  five  parts  or  five  inches  in  length  j 
that  the  bafes  of  the  triangles  BD  and  CD  meafure  four 
inches ; and  that  the  perpendiculars,  or  altitudes  of  the  tri- 
angles, meafure  three  inches ; and  let  it  be  fuppofed,  that 
thefe  mufcles,  in  addon,  can  be  fhortened  one-fifth  of  their 
length,  the  ftraight  mufcles,  on  that  fuppofition,  can  bring 
A down  to  1 only : But  it  is  evident,  th^t  the  oblique  mufcles 
will  not  be  fhortened  one-fifth  of  their  length  till  the  point 
A has  defcended  to  D,  or  to  number  3 ; or  the  oblique  muf- 
cles will,  with  the  fame  degree  of  contradion,  move  the  point 
A three  times  farther  than  can  be  done  by  ftraight  mufcles  of 
the  fame  length. 

In  the  next  place,  we  may  eafily  demonftrate,  that  the  ex- 
tent of  the  motion  produced  by  the  co-operation  of  oblique 
mufcles,  increafes  with  their  greater  degree  of  obliquity. 

Thus,  let  us  compare  the  extent  of  motion,  produced  by 
the  pair  of  oblique  mufcles  AD  and  AE,  (T.  2.  fig.  5.)  with 
that  of  the  ftill  more  oblique  pair  of  mufcles  reprefented  in 
the  fame  figure  by  the  lines  1 D and  1 E.  Let  the  mufcles 
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AD  and  AE  be  fuppofed  to  move  the  point  A to  number  i, 
and  let  the  mufcles  i D and  i E be  fuppofed  to  move  number  i 
to  number  2,  or  through  a like  fpace.  It  is  evident,  that  in 
the  triangles  1 IE  and  2 II  E,  the  angles  1 I E and  2 II  E are 
equal ; but  as  the  angle  2 E II  is  larger  than  the  angle  1 E I, 
the  angle  II  2 E mull  be  lefs  than  the  angle  I 1 E.  Hence,  as 
the  fides  of  triangles  are  longer  in  proportion  to  the  width  of 
the  oppolite  angles,  the  lide  I E will  be  longer  in  proportion 
to  1 E,  than  the  lide  II  E is  in  proportion  to  2 E.  The  mufi- 
cular  fibres,  therefore,  AD  and  AE,  in  bringing  the  point  A 
down  to  number  1,  will  lofe  more,  in  proportion  of  their 
length,  than  the  more  oblique  fibres  1 D and  1 E will  do  in 
moving  number  1 to  number  2. 

To  prove  this  by  calculation,  let  us  fuppofe  the  mufcle  to 
be  ftill  reprefented  by  the  hypotenufe  of  a right  angled  tri- 
angle, five  inches  in  length,  and  capable  of  Ihortening  itfelf 
one  inch,  and  that  one  of  the  other  fides  meafures  four  inches, 
and  that  the  third  fide  meafures  three  inches.  But  let  the  fide 
3 form  the  balls  of  the  triangle,  and  the  fide  4 its  perpendicu- 
lar, as  in  T.  2.  fig.  7. 

In  this  cafe,  the  fquare  of  the  hypotenufe,  when  it  has 
Shortened  itfelf  one  inch,  will  be  16,  from  which  deducting  9, 
the  fquare  of  the  balls,  the  number  7 remains  for  the  fquare 
of  the  perpendicular.  But  the  fquare  root  of  that  number 
being  more  than  2y,  the  oblique  mufcles,  Ihortened  one-fifth, 
cannot  bring  the  point  A down  it.  inch,  or  to  B,  or  cannot 
move  the  point  A half  fo  far  as  they  were  fiiewn  to  do,  when 
the  obliquity  was  greater,  by  making  the  balls  4 inches  and 
die  altitude  3 inches. 
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Or  let  us,  on  the  other  hand,  increafe  the  obliquity,  as  in 
T.  2.  fig.  8.  by  fuppofing  two  right-angled  triangles,  fo  con- 
ftruded,  as  that  their  hypotenufes  meafure  13  inches,  their 
bafes  12,  and  altitude  5 inches,  and  that  the  hypotenufes  re- 
prefent  two  oblique  mufcles.  It  is  plain,  that  when  thefe  have 
fhortened  themfelves  one  inch,  or  one  thirteenth  part  of  their 
length,  they  will  move  the  point  A through  a fpace  of  five 
inches,  or  five  times  farther  than  ftraight  mufcles  of  the  fame 
length,  fhortened  in  the  fame  proportion,  could  do. 

Hence,  as  the  obliquity  of  an  oblique  mufcle  is  gradually 
increafing  during  its  adion,  its  force  is  diminifhing;  while  its 
effed,  of  producing  extenfive  motion,  is  increafing.  Thus,  a 
mufcle,  reprefenting  the  hypotenufe  of  a right-angled  tri- 
angle, whofe  fides  are  to  each  other  as  the  numbers  3,  4,  and  5, 
and  the  altitude  3,  by  fhortening  itfelf  half  an  inch,  does  not 
move  its  infertion  one  full  inch  but  if  it  is  fhortened  another 
half  inch,  its  infertion  is  moved  through  a fpace  of  upwards 
of  two  inches  more.  When  it  begins  to  ad,  it  has  three-fifths 
of  the  flrength  of  a ftraight  mufcle  of  the  fame  fize  ; but  when 
it  ads  again,  after  having  moved  its  infertion  the  fpace  of 
an  inch,  it  has  two-fifths  only  of  the  flrength  of  the  ftraight 
mufcle. 

To  illuftrate  what  I have  been  demonftrating,  I ufed,  after 
difleding  and  demonftrating  the  redi  mufcles  of  the  abdomen, 
to  cut  their  ends  off  from  the  offa  pubis,  and  to  apply  them  to 
the  tops  of  the  offa  ilia,  fo  as  to  reprefent  oblique  mufcles  ; and 
from  this  I was  led  to  make  the  remark,  that  if  both  the  two 
external  oblique,  or  the  two  internal  oblique  mufcles,  or  all 
thefe,  aded  at  once,  the  obliquity  of  the  one  balancing  the 
obliquity  of  the  other,  the  trunk  of  the  body  would  be  bended 
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ftraight  forwards,  and  that  flexion  made  by  them  might  be 
greater  than  that  made  by  the  red!  mufcles,  which,  at  firft 
fight,  feemed  to  be  more  fuited  to  the  purpofe. 

In  like  manner,  I tiled  to  take  out  feveral  of  the  ribs,  with 
their  intercoftal  mufcles ; and  after  fhewing  the  two  layers  of 
thefe  mufcles  laid  obliquely,  and  decuffating  each  other,  I ufed 
to  difteCt  fome  portions  of  the  two  layers,  in  fuch  a manner  as 
to  reprefent  oblique  mufcles,  with  their  origins  at  a diftance 
from  each  other,  but  their  infertions  meeting  in  a point,  or 
with  their  infertions,  as  well  as  their  origins,  at  a diftance  from 
each  other. 

In  the  back  part  of  the  fpine,  I very  particularly  demon- 
ftrated  the  obliquity  of  many  of  the  mufcles,  fome  of  which 
are  called  femifpinales,  becaufe  one  end  of  them  only  is  fixed 
to  the  fpinal  proceftes,  and  the  fibres  palling  obliquely,  the 
other  end  of  them  is  fixed  to  the  tranfverfe  proceftes,  or  other 
parts  of  the  neighbouring  vertebrae. 

In  the  extremities,  I not  only  carefully  demonftrated  the 
obliquity  of  the  flefhy  fibres,  in  the  half  and  whole  penniform 
mufcles,  but  pointed  out  their  connection  with  their  tendinous 
aponeurofes,  the  different  direction  of  the  tendinous  and  flefhy 
fibres,  and  the  ufes  of  the  aponeurofes  and  tendinous  fheaths  m? 
and  that,  by  means  of  the  fheaths,  there  was  fo  little  differ- 
ence between  the  length  of  the  mufcles  in  the  bended  and  ex- 
tended ft  ate  of  the  member,  that  Ihort  flefhy  fibres,  efpe- 
cially  when  placed  obliquely,  could  produce  a very  extenfive 
motion. 


But 
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But  in  treating  of  particular  parts,  I dwelt  chiefly  on  the 
ftru&ure  and  effedts  of  the  intercoftal  mufcles,  as  a variety  of 
opinions  concerning  their  operation  has,  in  the  courfe  of  the 
laft  hundred  years,  been  propofed,  and  as  no  author  had  ex- 
plained the  reafon  of  the  obliquity  of  their  fibres,  nor  of  their 
being  difpofed  in  two  layers  of  decufiating  fibres. 

That  their  ftrudture  might  be  fully  underftood,  I firfl:  laid 
bare  the  furface  of  the  external  intercoftal  mufcles,  and  be- 
tween the  next  two  ribs,  I cut  off  the  external  intercoftals,  to 
ftiew  the  internal,  as  in  T.  3.  fig.  4. 

In  another  fpace,  I ftiewed  a fmall  bundle  of  the  external 
intercoftal,  decufiating  a fimilar  bundle  of  the  internal  inter- 
coftal, and  forming  a figure  like  the  letter  X,  but  in  which  the 
ftroke  reprefenting  the  external  mufcle  is  more  oblique  than 
the  other;  for  the  internal  intercoftals  are  lefs  oblique  than 
the  external.  See  T.  3.  fig.  5. 

Then  I difledled  fmall  bundles  of  the  external  and  internal 
intercoftals,  with  their  origins  at  a diftance  from  each  other, 
but  their  infertions  meeting  in  a point,  in  the  rib  above  or  in 
the  rib  below,  fo  as  to  form  triangles,  of  which  the  rib  made 
the  bafe,  (fee  T.  3.  fig.  6.  and  7.);  or  I difie&ed  them  with 
their  infertions,  as  well  as  their  origins,  at  a diftance  from 
each  other,  as  in  T.  3.  fig.  8. 

In  the  laft  place,  I demonflrated  a part  of  the  ftrudlure 
which  has  not  been  fufficiently  examined  by  authors ; to  wit, 
that  the  cartilages  between  the  ribs  and  the  fternum,  with  the 
exception  of  the  cartilage  of  the  firfl:  rib,  are  not  fixed  to  the 
fternum  in  the  fame  manner  as  to  the  ribs ; for  the  rib,  which 
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Is  hollowed,  receives  the  cartilage,  and  is  fo  firmly  united  to  it, 
that  in  a recent  fubjed,  they  cannot  be  feparated  without  la- 
cerating the  cartilage  ; but  the  inner  part  of  the  cartilage  is 
tied  by  a capfular  ligament  to  the  edges  of  the  pit  in  the  fter- 
num,  and  the  concave  part  of  the  pit  is  connected  by  fine  cel- 
lular threads  only  to  the  end  of  the  cartilage,  fo  that  the  carti- 
lage and  fternum  may,  after  cutting  the  capfular  ligament,  be 
feparated  from  each  other  without  tearing  the  cartilaginous  fi- 
bres. Hence,  when  the  ribs  are  moved,  the  capfular  ligament 
is  twilled,  and  the  end  of  the  cartilage  rolls  upon  the  fternum. 
See  T.  3.  fig.  1,  2,  3.  and  9. 

After  fully  explaining  the  ftrudure,  I endeavoured  to 
prove,  as  Dr  Haller  had  done,  but  with  fome  additional  ar- 
guments, that  both  rows  of  intercoftal  mufcles  confpired  to  e- 
levate  the  ribs,  or  that  they  were  mufcles  of  infpiration  j and 
that,  when  the  intercoftal  mufcles  alone  aded,  and  the  ribs 
were  not  forcibly  kept  down,  they  could  have  no  other  effed  ; 
and  that  all  the  ribs  in  infpiration  were  moved  upwards  uni- 
formly. 

The  chief  circumftances  which  prove  beyond  a doubt,  that 
the  two  rows  of  intercoftal  mufcles  confpire  in  elevating  the 
ribs,  are, 

1.  That  the  firft  rib  is  fo  much  fixed  at  both  its  ends,  as 
to  be  almoll  immoveable,  and  its  cartilage,  inftead  of  being 
conneded  to  the  fternum  by  a capfular  ligament,  or  articulated 
with  it  in  the  fame  manner  as  the  cartilages  of  the  other  ribs,, 
grows  as  firmly  to  the  fternum  as  to  the  rib.  See  T.  3. 
fig.  9. 
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2.  That  the  fecond  rib  is  more  fixed  than  the  third,  and 
the  third  more  fixed  than  the  fourth,  and  fa  on  downwards. 

3.  That  as  the  ribs,  from  the  fir  ft  rib  downwards,  grow 
gradually  longer,  and  defcribe  portions  of  larger  circles,  we  may 
obferve,  that  in  general,  or  when  we  examine  a middle  portion 
of  the  intercoftal  mufcles,  or  a portion  half-way  between  the 
fternum  and  vertebrae,  the  infertion  of  the  lower  end  of  the 
portion  is  at  a greater  diftance  from  either  end  of  the  lower 
rib,  or  from  a ftraight  line  drawn  between  the  two  ends  of 
that  rib,  than  its  origin  in  the  rib  above  is  from  the  two  ends 
of  that  rib,  or  from  a ftraight  line  drawn  between  them.  Hence, 
whether  we  confider  the  head  of  the  rib,  connected  with  the 
vertebrae  as  its  centre  of  motion,  or  whether  we  confider  the 
rib  as  moving  upon  a ftraight  line  or  axis  drawn  between  its 
two  ends,  it  follows,  that  a mufcle  placed  between  two  ribs 
aifts  with  a longer  lever  upon  the  under  rib  than  upon  the  up- 
per one,  and  therefore  muft  elevate  the  under  rib.  That  the 
force  of  this  argument  might  be  more  readily  underftood,  I 
have  laid  leaden  probes  along  each  of  the  feven  uppermoft 
ribs  of  an  adult  fubjedt,  from  the  vertebrae  to  the  fternum, 
and  have  reprefented  their  lengths  and  curvatures  in  T.  IV.. 
The  crooked  continued  lines  reprefent  the  lengths  and  curva- 
tures of  the  different  ribs  and  their  cartilages.  The  ftraight 
dotted  lines  reprefent  the  diftances  between  their  heads  and 
the  fternum.  The  continued  perpendicular  line  reprefents  the 
diftance  of  the  middle  of  each  rib  from  a ftraight  line  drawn 
between  its  two  ends.  The  numbers  1,  2,  3,  4,  5,  6,  7,  exprefs 
firft,  fecond,  &c.  ribs,  of  which  the  firft  is  the  Ihorteft  and  in- 
nermoft,  and  the  feventh  the  longeft  and  outermoft.  The  o- 
ther  numbers  annexed  denote  eighths  of  an  inch. 


4.  To 
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4.  To  determine  the  efFetft  of  the  contraction  of  any  mufcle, 
I apprehend  we  need  only  to  obferve  in  the  dead  body  what 
the  fituation  is  in  which  the  mufcle  in  queftion  is  relaxed.  Ap- 
plying this  rule,  we  fhall  find  that  the  whole  intercoftal  muf- 
cles,  internal  as  well  as  external,  are  fhortened  when  we  ele- 
vate the  ribs,  and  place  them  in  that  fituation  in  which  we 
find  they  are  in  infpiration. 

5.  If  the  internal  intercoftal  mufcles  had  been  intended  for 
the  deprefllon  of  the  ribs,  we  certainly  ftiould  not  have  found 
them  continued  to  the  fternum,  becaufe  their  anterior  ends  are 
fixed  above  to  the  edge  of  the  fternum,  or  fo  near  to  the  infer- 
tion  of  the  cartilage  of  the  upper  rib  in  the  fternum,  and  their 
inferior  ends  are,  in  confequence  of  their  obliquity,  fixed 
to  the  under  rib  fo  much  farther  from  the  fternum,  that  they 
muft  a<ft  upon  the  under  rib  with  more  advantage  of  lever,  or 
are  intended  for  its  elevation. 

On  the  other  hand,  if  the  internal  intercoftals  had  been  in- 
tended for  the  depreftion  of  the  ribs,  we  certainly  fhould  have 
found  them  continued  backwards  to  the  fpine,  becaufe,  from 
their  obliquity,  their  under  end  would  have  been  fixed  to  the 
vertebrae  or  nearer  to  the  head  of  the  rib,  and  their  upper  end 
at  fuch  a diftance  from  it,  that  this  portion  of  the  mufcle 
would  have  been  better  calculated  than  any  other  portion  of 
it  for  the  depreftion  of  the  rib. 

- , c.  y i}—  ' • ■ ~ ’ 

6.  In  a few  experiments  which  I made  on  living  animals, 
foon  after  I began  to  ftudy  anatomy,  and  which  I repeated  af- 
terwards, particularly  in  1770,  I faw  plainly,  as  Dr  Haller 
had  done,  that  both  rows  of  intercoftal  mufcles  were  in  aCtion 
during  infpiration. 


After 
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After  proving,  that  both  rows  of  intercoftal  mufcles  con- 
fpire  in  elevating  the  ribs,  I ufed  to  point  out  the  fallacy  of 
the  demonftrations,  by  which  Bayle,  Hambergerus,  and  o- 
thers,  have  pretended  to  prove  that  the  internal  intercoftal 
mufcles  deprefs  the  ribs.  The  machine  they  defcribe  as  re- 
prefenting  the  ribs,  vertebrae  and  fternum,  refembles  very  ex- 
actly two  wooden  rulers,  A,  B,  kept  parallel  by  two  pieces  of 
brafs,  G and  D,  fuch  as  are  ufed  for  drawing  parallel  lines ; 
and  the  two  layers  of  the  intercollal  mufcles  are  reprefented 
by  the  threads  EF  and  HG,  palling  obliquely  from  the  one 
ruler  to  the  other,  and  decuffating  each  other.  See  T.  2.  fig.  9* 

Let  C,  one  of  the  pieces  of  brafs,  reprefent  the  vertebrae, 
and  the  other  piece  D the  fternum.  Let  A reprefent  the  up- 
permoft  rib  on  the  right  fide  of  the  body,  and  B the  fecond 
rib.  Let  EF  reprefent  the  external,  and  HG  the  internal  in- 
tercoftal  mufcle. 

Then  let  C,  reprefenting  the  immoveable  vertebrae,  be  held 
faft,  and  let  EF  be  pulled  or  fhortened,  they  tell  us  that  the 
fecond  rib  B mu  ft  be  more  affeded  than  the  firft,  becaufe  the 
lower  end  of  the  mufcle  being  at  a greater  diftance  from  C 
than  the  upper  end  of  it,  the  mufcle  will  ad;  upon  the  fecond 
rib  with  a longer  lever,  and  therefore  that  the  external  inter- 
coftal  mufcles  muft  elevate  the  rib. 

But  when  the  internal  intercoftal  mufcles,  reprefented  by 
HG,  are  fhortened,  they  obferve  that  matters  will  be  reverfed; 
and  as  their  origin  in  the  firft  rib  is  farther  from  the  vertebrae, 
or  centre  of  motion,  than  their  infertion  in  the  fecond  rib, 
that  having  a longer  lever,  they  muft  ferve  to  pull  the  firft 
rib  down. 
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Accordingly  the  rulers,  on  pulling  alternately  the  threads 
EF  and  HG,  will  be  moved  alternately  upwards  and  down- 
wards,, 

But  to  {hew  the  fallacy  of  this,  I need  only  to  add  to  what 
has  been  before  obferved,  that  we  can  perform  a full  infpira- 
tion,  without  bringing  the  upper  rib,  or  top  of  the  fternum, 
upwards  or  nearer  to  our  head  ; whereas  the  pretended  de- 
monftration  refts  entirely  on  the  fuppofition,  that  all  the  ribs, 
not  excepting  the  firft  and  flernum,  have  a large  play  upwards 
and  downwards  alternately.  Stop  the  play  of  the  firft  rib,  or 
fuppofe  it  to  be  fixed  in  its  place,  which  is  the  facft,  and  the 
boafted  demonftration  is  annihilated. 

The  late  opinion  of  Sabatier*,  that  both  rows  of  inter- 
coftal  mufcles  ferve  for  expiration,  and  that  the  ribs  are  eleva- 
ted by  the  fcaleni  and  ferrati  poftici  fuperiores,  which  are  fix- 
ed to  a few  only  of  the  upper  ribs,fcarcely  merits  a comment. 
It  is  refuted  by  what  is  above  mentioned,  and  by  the  want  of 
the  external  intercoftals  near  to  the  fternum,  and  of  the  internal 
near  to  the  fpine  ; for  intercoftals  at  thofe  places  would  have 
ferved  to  deprefs  the  ribs  more  powerfully  than  in  any  other 
part  of  the  thorax. 

Let  us  now  confider  the  purpofe, 

First,  Of  the  obliquity  of  the  fibres  in  the  intercoftal 
mufcles,  and, 

Secondly,  Of  their  being  diipofed  in  two  layers,  the  fibres 
of  which  decuflate  each  other. 

It 

* See  Anatom*  T.  3.  p.  465.  7.  m. 


On  the  MUSCLES . 


2 £ 


It  is  evident,  that  the  obliquity  of  the  fibres  here  is  not  in-= 
tended  to  increafe  their  number,  or  the  ftrength  of  the  mufcle, 
becaufe  the  fibres  would  have  been  more  numerous  if  they  had 
palled  diredly  from  the  one  rib  to  the  other,  or  had  been  in- 
ferted  into  the  ribs  at  right  angles » 

I apprehend,  therefore,  that  we  are  to  explain  the  reafons 
of  the  ftrudure  in  the  following  manner  : 

Nature,  in  order  to  give  protedion  to  the  heart  and  lungs, 
has  formed  the  ribs  as  broad  and  flat  as  poflible,  or  left  no 
more  fpace  between  them  than  is  required  for  lodging  mufcles 
for  their  motion  in  refpiration.  Confidently  with  this  view,  as 
the  ribs  are  fixed  at  both  ends,  fo  that  they  cannot  be  moved 
backwards  and  forwards,  but  are  confined  to  motion  upwards 
and  downwards,  remaining  nearly  parallel  to  each  other,  ob- 
lique mufcles  are  preferred  to  ftraight  j for  if  the  former  can, 
as  1 have  before  demonflrated,  perform  more  extenfive  motion 
than  the  latter,  even  where  both  are  of  the  fame  length,  they 
muft  have  a ftill  greater  effed,  where  the  two  kinds  of  mufcles 
are  confined  between  the  fame  parallels. 

Thus,  fuppofe  the  dired  difiance,  or  perpendicular  drawn 
from  one  rib  to  another,  to  be  reprefented  by  three  parts,  and 
that  the  intercoftal  mufcle,  in  confequence  of  its  obliquity, 
mealures  five  fuch  parts,  and  that  each  of  thefe  is  capable, 
when  in  adion,  of  fhortening  itfelf  one-fifth  part  of  its  length  ; 
it  appears  from  the  demonftration,  that  the  oblique  mufcle  can 
move  the  rib  through  a fpace  five  times  greater  than  the  firaight 
mufcle  can  do. 
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On  accurate  menfuration,  I found  the  length  of  the  inter- 
coftal mufcle  to  be  one  inch  and  a half,  the  perpendicular  line 
one  inch,  and  the  bafe  about  one  and  one-eighth  inch.  Hence, 
calculating  on  the  fuppofition,  that  the  mufcular  fibre,  in  ac- 
tion, Ihortens  itfelf  one-fifth  of  its  length,  it  will  be  found, 
that  the  intercoftal  mufcles,  in  confequence  of  their  obliquity, 
produce  a greater  motion  of  the  ribs  than  perpendicular  muf- 
cles could  have  done,  nearly  in  the  proportion  of  35  to  12. 

The  only  point  remaining  to  be  explained,  is,  why  nature 
hath  formed  two  layers  of  intercoftal  mufcles  decuflating  each 
other. 

The  purpofe  of  this,  I apprehend,  is  to  render  the  motion  of 
the  rib  upwards  as  dire<ft  as  poflible,  and  to  prevent  it  from 
being  drawn  qr  prefied  forwards  upon  the  fternum,  or  back- 
wards upon  the  vertebrae,  fo  much  as,  by  its  fridion,  to  inter- 
rupt the  freedom  of  its  motion. 

Upon  the  whole,  by  the  obliquity  of  the  intercoftal  muf- 
cles, the  motion  of  the  ribs  is  very  much  greater  than  could 
have  been  performed  by  ftraight  mufcles  placed  between  them: 
At  the  fame  time,  by  their  confifting  of  two  layers,  or  two 
mufcles  decuftating  and  balancing  each  other,  the  motion  of 
the  ribs,  upwards  and  downwards,  is  as  dired,  and  with  as 
little  fridion,  as  if  it  had  been  performed  by  ftraight  or 
perpendicular  mufcles* 
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In  which  the  Pretenfion  of  Dr  Gilbert  Blane,  that  he. firji 
demonftrated  the  fame  Effed  to  be  produced  by  Oblique 
Mufcles  as  by  Straight  Ones  with  a lefs  proportional  De~ 
curtation  of  Fibres,  is  proved  to  be  unfounded. 


S Dr  Gilbert  Blane,  phyfician  in  London,  who  attend- 


ed my  Courfe  of  Ledures  on  Anatomy  and  Surgery  two 
years,  to  wit,  1769  and  1770,  has,  in  the  Croonian  Ledure 
on  Mufcular  Motion,  read  by  him  at  the  Royal  Society,  No- 
vember 13.  and  20.  1788,  and  printed  in  London  in  1790,  gi- 
ven a geometrical  demonftration,  that  the  fame  effed  is  pro- 
duced by  oblique  mufcles,  with  a lefs  proportional  decurtation 
of  fibres,  than  if  the  fame  motion  had  been  performed  by  a 
dired  power,  without  acknowledging  that  he  had  learned 
from  me  any  thing  upon  the  fubjed,  I found  myfelf  under 
the  difagreeable  necefiity,  after  I had  treated  of  it  in  my 
ufual  maimer,  in  my  laft  Courfe  of  Ledures,  to  mention  Dr 
Blane’s  publication,  and  then  to  read  Notes  I had  written  on 
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the  fubjed,  fo  far  back  as  winter  1759-60,  and  other  notes 
which  happened  to  be  taken  from  my  Ledures,  by  Mr  Tho- 
mas Thorburn  in  1770,  during  the  lad:  year  Dr  Blane  at- 
tended my  Courfe ; and  of  which  many  copies  have,  fince 
that  time,  been  written  and  circulated  among  the  ftudents. 

D R Bl  ane,  who  was  informed  of  this,  as  I fuppofed  and 
wifhed  he  fhould  be,  becaufe  his  brother  was,  lafl:  winter,  one 
of  my  pupils,  has,  fince  that  time,  to  wit , on  July  27.  1792, 
written  a letter  to  Mr  Benjamin  Bell,  Surgeon  in  Edin- 
burgh, on  that  fubjed,  which  Mr  Bell  thought  himfelf  au- 
thorifed  to  fhew  me;  and  I received  it  from  him  on  the  21ft 
of  Auguft  1792. 

That  what  Dr  Blane  has  publifhed  or  written  on  the  fub- 
jed may  be  fully  underftood  by  the  Reader,  I fhall  now  fub- 
join  the  part  in  queflion  of  Dr  Blane’s  Ledure  and  Letter, 
then  add  the  notes  I referred  to,  taken  from  my  Ledures  in 
1770  by  Mr  Thorburn,  with  the  atteflations  of  gentlemen 
diftinguilhed  by  their  genius  and  learning,  who  have  done  me 
the  honour  of  attending  my  Courfes  of  Ledures,  before,  when 
and  fince  Dr  Blane  did  fo;  and  I fhall  conclude  with  a few 
Remarks  upon  the  whole. 
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An  EXTRACT  from  The  Croonian  Lecture  on  Muscu- 
lar Motion,  read  by  Dr  Gilbert  Blane  at  the  Royal 
Society,  November  13.  and  20.  1788,  corredted,  enlarged 
and  printed  at  London,  1790,  in  4to,  pages  55,  56,  57. 


“ BUT  the  advantage,  or  rather  compenfation  of  obliqui- 
“ ty,  which  I mean  particularly  here  to  demonftrate,  is,  that 
“ the  fame  effedt  is  produced  with  a lefs  proportional  decur- 
“ tation  of  fibres,  than  if  the  fame  motion  had  been  perform- 
“ ed  by  a diredt  power.  Borelli  has  eftimated  geometri- 
“ cally  the  lofs  of  power  from  oblique  adtion,  but  feems  to 
“ have  overlooked  this  compenfation  of  it,  which  is  not  in- 
“ confiderable,  when  we  refledt  that  there  is  thereby  a faving 
“ of  contraction,  and  confequently  of  fatigue.  This  can  be 
“ rendered  an  object  of  geometrical  proof,  and  I here  fubjoin 
“ a demonftration  of  it,  which  I made  out,  when  engaged  in 
“ the  ftudy  of  anatomy,  eighteen  years  ago. 

“ Let  the  line  AB,  in  the  annexed  diagram  (T,  2.  fig.  10.) 
“ reprefent  a moveable  bone,  and  the  line  CD  a fixed  bone 
“ parallel  to  it.  Let  FE,  perpendicular  to  thefe  lines,  repre- 
if  fent  a mufcle  adling  in  its  own  diredtion,  and  the  lines  GE, 
“ HE  reprefent  two  mufcles  adting  obliquely,  and  producing, 
u by  a diagonal  adlion,  the  fame  effedt  as  the  other.  If  the 
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44  bone  AB  be  brought  to  the  fituation  ab,  by  the  aCtion  of  the 
44  mufcle  FE,  the  mufcle  will  then  be  in  the  fituation  FK.  If 
44  the  bone  is  brought  into  the  lame  fituation  by  the  action  of 
44  the  mufcles  GE,  HE,  thefe  mufcles  will  then  be  in  the  fi- 
44  tuation  GK,  HK. 

44  The  propofition  to  be  demonftrated  is,  that  the  line  GK 
44  bears  a greater  proportion  to  the  line  GE,  than  the  line  FK 
“ does  to  the  line  FE ; for  FK  is  to  FE  as  GL  is  to  GE, 
44  (Euc.  Elem.  B.vi.  prop.  2.)  and  the  angle  ELK,  being  lefs 
44  than  a right  angle,  the  angle  GLK,  which  is  adjacent  to  it, 
44  mud  be  greater  than  a right  angle  j and  the  angle  GKL  be- 
44  ing  in  the  fame  triangle  GLK,  mud  be  lefs  than  a right 
44  angle.  The  line  GK,  therefore,  which  fubtends  the  greater 
44  angle,  is  greater  than  the  line  GL,  fubtending  the  lefier, 
44  and  therefore  bears  a greater  proportion  to  GE.  But  the 
44  line  GL  is  to  GE,  as  FK  is  to  FE ; and  therefore  GK 
44  bears  a greater  proportion  to  GE,  than  FK  does  to  FE 
44  that  is,  the  fibres  of  the  mufcles  aCting  obliquely,  differs. 
44  lefs  proportional  decurtation  than  thofe  of  the  mufcle  aCt- 
44  ing  directly. 

44  It  is  farther  obvious,  that  the  more  oblique  the  aCtion 
44  becomes,  the  greater  faving  there  will  be  of  contraction ; 
44  for  in  moving  the  line  ab  towards  CD,  the  line  FK  dimi- 
44  nifhes  in  a fwifter  ratio  than  the  line  GK,  and  when  the 
44  former  has  vanifhed,  the  latter  is  in  the  fituation  GF.” 
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COPY  of  a LETTER  from  Dr  Gilbert  Blane,  Phyfician 
in  London,  to  Mr  Benjamin  Bell,  Surgeon  in  Edinburgh. 
Dated  London,  July  2 7.  1792. 


Dear  Sir, 

I was  a good  deal  hurt  at  learning,  fome  time  ago,  that  Dr 
Monro  had  made  very  free  with  my  name  in  his  lad  Courfe 
of  Lectures,  refpediing  fome  Remarks  of  mine  in  a Ledture  on 
Mufcular  motion,  before  the  Royal  Society,  of  which  I print- 
ed a few  copies  for  my  friends.  If  the  Dodtor’s  animadver- 
fions  were  to  reach  only  thofe  to  whom  I am  known,  I fhould 
not  pay  much  attention  to  them,  as  they  know  me  to  be  inca- 
pable of  fo  unworthy  a condudt  j but  as  the  greater  part  of 
his  auditors  are  mod  probably  drangers  to  me  and  my  cha- 
racter, I cannot  entirely  overlook  this  imputation. 

The  quedion  is  about  a matter  of  fad,  which  palled  one  or 
two  and  twenty  years  ago,  relative  to  fome  remarks  on  the 
obliquity  of  Mufcles,  which  the  Dobtor  alleges  l have  bor- 
rowed from  him,  without  acknowledging  it.  As  I originally 
owed  all  my  anatomical  knowledge  to  Dr  Monro,  there  can 
be  no  doubt  that  I was  led  to  confider  this  fubjedt  from  that 
part  of  the  Courfe  which  related  to  the  mufcles,  particularly 
the  intercodals ; and,  as  a Profefior  in  a General  Courfe  com- 
municates all  that  is  known  on  the  fubjedt,  whether  difeo- 
vered  by  himfelf  or  others,  I do  not  know  whether  Dr  Monro 
delivered  his  remarks  on  this  fubjedt,  as  his  own  or  not  j nor 
would  this  make  much  to  the  prefent  argument,  as  it  would 
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be  equally  wrong  in  me  to  arrogate  the  obfervations  of  any 
other. 

What  I mean  to  allege  in  anfwer,  is,  i.  That  Dr  Monro, 
during  my  attendance,  never  made  ufe  of  any  geometrical 
demonlfration,  but  only  fuch  grofs  illuftrations  as  were  a- 
dapted  to  his  mixt  audience,  idly,  Dr  Monro’s  obfervations 
were  entirely  confined  to  the  intercoftal  mufcles,  the  mecha- 
nifin  of  which  I have  made  ufe  of,  rather  as  an  exception, 
than  an  iliufiration  of  my  dodlrine,  the  effence  of  which  con- 
lifts  in  eftablifhing  the  univerfality  of  oblique  motion  in  muf- 
cles, and  the  advantage  of  this  portion  in  multiplying  their 
number,  and  faving  fatigue,  by  leflening  their  proportional 
decurtation.  So  far  as  1 know,  thefe  remarks  are  wholly  my 
own.  If  it  fhould  be  alleged  that  they  are  only  an  extenfion 
or  improvement  of  what  was  delivered  in  the  Ledlures,  I am 
ready  to  allow  this  ; for,  as  I have  faid  before,  it  was  from 
them  I derived  all  my  original  anatomical  knowledge  ; but  if 
this  mode  of  arguing  is  adopted,  there  is  an  end  to  all  merit 
and  all  future  refearch.  For  what  fubjedt  is  there  to  which 
one  can  turn  their  thoughts,  on  which  a good  deal  has  not 
been  already  faid  ? -With  regard  to  the  geometrical  demon- 
flration,  I can  adduce  a fadt  which  I think  cannot  fail  fully 
to  convince  Dr  Monro  'that  it  never  could  be  my  purpofe  to 
defraud  him  of  any  right  he  had  to  the  remarks  in  queftion. 
In  fummer  1774,  there  was  a fmall  club  of  ftudents  who  held 
weekly  meetings  at  each  others  rooms,  to  converfe  upon  me- 
dical fubjedts  in  Latin,  as  a preparatory  exercife  to  gradua- 
tion. 1 was  a member  of  this  club,  and  one  evening  I brought 
with  me  the  mathematical  propolition  and  remarks,  which  I 
fhewed  as  my  own,  and  they  were  canvalfed  accordingly.  I 
farther  remember,  that  the  meeting  at  which  this  palled,  was 
held  at  the  apartment  of  Mr  Turner,  a gentleman  from  York- 
1 (hiro, 
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fhire,  who  lodged  in  the  corner  of  the  Lower  College,  at  the 
houfe  of  Mr  Innes,  who  fo  long  and  ably  affifted  Dr  Monro 
in  his  didedions.  I appeal  to  any  one  whether,  in  an  aflembly 
of  intelligent  dudents,  who  had  themfelves  recently  attended 
the  Ledures,  I could  have  had  the  effrontery  to  pafs  for  my 
own,  what  had  been  a part  of  the  preceding  Courfe  of  Lec- 
tures, of  which  they  were  as  much  mailers  as  myfelf. 

As  it  would  give  me  great  pain  to  have  any  altercation 
with  Dr  Monro,  to  whom  I wifh  to  retain  that  refped  which 
I owe  to  my  old  mailers,  I fhould  be  much  obliged  to  you, 
when  you  happen  to  meet  the  Dodor  in  confutation  or  other- 
wife,  if  you  will  bring  on  this  fubjed  ; which  1 think,  from 
what  I have  faid,  you  can  date  in  fuch  a manner  as  to  fatisfy 
him. 


When  I firft  began,  in  1759,  to  deliver,  without  the  aflid- 
ance  of  my  father,  the  yhole  Courfe  of  Ledures  on  Anatomy 
and  Surgery,  I had  little  time  for  preparation,  as  I had 
been  called  home  on  account  of  my  father’s  indifpodtion, 
much  fooner  than  I expeded.  My  notes  were  therefore  very 
fhort,  on  almoll  every  part  of  my  Courfe.  And  on  this  fub- 
jed I did  not,  till  of  late  years,  colled  in  one  Ledure  all  the 
circumtfances  I have  mentioned  in  the  foregoing  paper.  It  ap- 
peared to  me  improper  to  deliver  fuch  a Ledure,  before  the 
dudents  had  feen  the  drudure  of  the  mufcles,  and  equally  im- 
proper to  delay  taking  any  notice  of  the  effeds  of  the  oblique 
mufcles,  till  I had  fmifhed  the  myology.  I therefore  ufed,  ge- 
nerally in  my  third  Ledure  on  myology,  after  demondrating 
the  abdominal  mufcles,  to  mention  the  more  extendve  motion 
produced  by  oblique,  than  by  draight  mufcles.  I obferved 
that  the  oblique  mufcles  of  the  abdomen  concurring,  might 
bend  the  body  farther  forwards,  or  draw  farther  downwards 
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the  cartilage  enfiformis,  than  the  redi  mufcles,  which  were 
fuppofed  to  be,  and,  at  firft  fight,  appeared  to  be  better  fitted 
for  that  purpofe  ; and  that,  if  the  redi  mufcles  had  paffed 
from  the  enfiform  cartilage,  obliquely  outwards,  to  the  tops 
of  the  ofia  ilia,  they  would,  with  the  fame  degree  of  fhorten- 
ing,  have  produced  a more  extenfive  motion.  And  fometimes, 
in  order  to  be  better  underftood,  I cut  them  off  from  the  ofia. 
pubis,  and  turned  their  lower  ends  fideways  to  the  tops  of  the 
ofia  ilia.  Sometimes  I added  the  geometrical  and  arithme- 
tical demonftration,  by  drawing  with  chalk  on  a black  board, 
fig.  4.  and  afterwards  fig.  6.  or  converting  fig.  4.  into  fig.  6.  by 
lengthening  the  perpendiculars.  But,  generally,  I referred 
thefe  demonft rations  till  I had  fhown  the  intercoftals ; where 
not  only  the  obliquity,  but  decufiation  of  the  mufcular  fibres, 
fell  to  be  explained. 

In  treating  various  other  parts  of  the  myology,  and  parti- 
cularly of  the  mufcles  on  the  pofierior  part  of  the  trunk,  I 
never  failed  to  point  out  the  various  effeds  of  the  obliquity 
of  the  mufcles.  >%n*. 

When  I came  to  the  mufcles  of  the  hands  and  feet,  where 
the  obliquity  of  the  fibres,  in  many  of  them,  is  fo  remarkable,, 
that  they  have  been  called  penniform,  I thought  it  fufficient 
to  fliow  the  ftrudure  accurately,  and  to  put  them  in  mind  of, 
without  repeating  my  demonftration. 


I shall,  now,  copy  verbatim,  firft,  my  own  notes,  on  which' 
[ ledured  in  1759-60;  and  then  thofe  written  at  different 
times  by  other  perfons. 


NOTES, 


NOTES,  &>c. 


[‘The  following  is  a Literal  Copy  of  Notes  written  by  Dr  Monro 
in  Winter  1759-60.] 

1760.  LECT.  17.  ON  LARGE  BODY. 

Of  Respiration. 

AFTER  defcribing,  in  fix  quarto  pages,  the  motions  of 
the  Thorax,  and  endeavouring  to  prove  that  both  rows  of  In- 
tercoftal  mufcles  elevate  the  ribs,  I wrote  as  follows  r 

“ The  intention  of  nature  in  this  is  very  Simple  and  evi- 
dent. By  oblique  fibres,  a much  greater 
efted  is  produced  than  by  ftraight  fibres ; or 
two  bones  may  be  brought  much  nearer  to 
each  other.  By  ftraight  fibres  you  can  only 
approach  two  bones  one  third  nearer  to  each 
other ; whereas,  by  oblique  fibres  they  may 
be  brought  clofe  to  each  other.  This  is  evi- 
dent by  comparing  A with  C.”  * 

1760. 

* N.  B.  Thefe  three  figures  are  copied  exa&ly  by  the 
engraver,  from  the  original  manufcript,  written  in  1760, 

•on  the  margin  of  which  they  are  drawn. 
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1760.  Of  the  Courfe,  v.  8.  p.  86,  87. 


Lect.  68.  of  the  Courfe. 

Remarks  on  the  Mufcles  that  move  the  Head  and  true 

Vertebrae. 

AHion  of  each  to  be  Explained. 

All  mufcles  before  and  behind,  ading  at  once,  pull  dired- 
ly  forwards  or  backwards. 

Part  of  thefe  before  and  behind,  ading  at  the  fame  time, 
pull  the  head  to  a fide,  as  fterno-cleido-maftoid  and  fplenius 
with  trachelo  maftoid  ; and,  as  the  chief  mufcles  are  oblique, 
the  flexions  are  greater  than  by  ftraight  fibres.  Neck  moved 
by  above  mentioned  mufcles,  with  addition  of  longus  colli, 
tranfverlalis  colli,  intertranfverfalis,  interfpinales,  fpinales, 
part  of  mufculus  angularis,  fcaleni,  which  operate  in  a fimilar 
way,  the  oblique  fibres  of  feverals  making  the  extent  of  their 
effed  greater. 


During  the  years  1762,  1763, 1764,  Dr  John  Haygarth, 
now  phyfician  in  Chefter,  attended  my  ledures,  and  as  phyfiolo- 
gical  as  well  as  pradical  matters,  attraded  his  notice  j I recei- 
ved 
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ved  from  him,  if  1 recollect  rightly,  two  letters  on  the  fub- 
jed  in  queftion.  And,  fortunately,  I have  found  part  of  the 
firft  letter,  which  I was  afraid  I had  deftroyed  many  years  a- 
go  with  other  papers  I thought  it  of  no  ufe  to  preferve.  In 
this  fragment,  he  writes  in  the  following  words  : 

To  Dr  Monro,  jun . 

Your  account  E DA  B G K 

of  the  advantage 
derived  from  the 
united  adion  of 
both  the  interco- 
ftal  mufcles  crofting  one  another,  in  procuring  a greater  ex- 
tent of  motion,  at  firft  pleafed  me  exceffively,  the  lolution  is 
fo  extremely  limple  and  beautiful.  On  further  refledion,  it 
appeared  to  me  that  this  greater  extent  of  motion  might  be 
procured  from  fibres  running  in  one  diredion,  and  was  owing 
to  the  obliquity,  not  the  eroding  of  the  fibres.  Let  EK  and 
FH  reprefent  two  bones,  AC  a mufcular  fibre  conneding  them 
together  in  an  oblique  diredion.  Draw  the  perpendicular  BC. 
Let  AB  be  two  inches  long,  AC  three  inches.  If  the  fibre 
AC  contrads  one-third  of  its  length,  will  it  not  coincide  with 
AB,  and  bring  the  points  B and  C together?  Now,  if  we 
imagine  other  oblique  fibres  EF,  GH,  will  not  they— — 

From  this  fragment  it  appears  that  I had  demonfirated  the 
great  effed  of  oblique  fibres  in  the  intercoftal  mufcles  ; but, 
as  I fpeak  in  leduring  without  notes  before  me,  I either  had. 
negleded  to  explain  the  reafon  of  there  being  two  layers  of  in- 
tercoftal mufcles  decufiating  each  other  ; or  the  explanation  I 
had  given  had  not  been  attended  to  by  Dr  Haygarth. 
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I answered  this  letter,  by  endeavouring  to  explain  the 
reafon  of  two  fuch  layers,  in  the  way  I have  done  above, 
and  received  a fecond  letter  from  the  Doctor,  exprelling  his 
fatisfadion  with  the  folution  I had  given  him. 

Very  lately  I have  written  to  Dr  Haygarth,  and  received 
his  anfwer  in  the  following  words : 


LETTER  from  Dr  A.  Monro  to  Dr  John  Haygarth. 


Dear  Sir, 

As  I intend  to  publilh  very  foon,  fome  Obfervations  on  the 
Mufcles,  and  wilh  to  afcertain  the  time  at  which  I firft  demon- 
ftrated,  that  a greater  extent  of  motion  can  be  produced  by 
oblique  mufcles  than  by  flraight  ones,  I give  you  this  trou- 
ble, as  I recoiled:  that  you  paid  particular  attention  to  the  fub-- 
jed,  whilft  ftudying  in  this  Univerlity.  I have  in  my  manu- 
fcript  introduced  the  mention  of  your  name  in  the  following 
terms : 

During  the  years  1762,  &c. 

The  favour  I beg  is,  that  you  will  colled  from  your  notes, 
or  recoiled  from  memory  what  then  palled  on  this  fubjed, 
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and  write  it  to  me  as  foon  as  you  conveniently  can*  which, 
will  much  oblige, 


Your  mo  ft  obedient  fervant, 

Alex.  Monro- 

Edinburgh , October  27.  1792, 

To  Dr  John  Hay  garth. 


LETTER  from  Dr  John  Haygarth  to  Dr  Alex,  Monro. 

Dear  Sir,  Chejler , October  31.  1792. 

I have  fortunately  preferved  a copy  of  the  letter  to  which 
you  refer.  I attended,  and  with  very  high  fatisfadion,  three 
Courfes  of  your  Anatomical  Lectures.  The  letter  was  dated 
the  2d  of  February  1764,  during  my  attendance  on  the  fecond 
Courfe.  The  fragment  you  have  preferved  very  exadly  cor- 
refponds  with  my  copy.  “ Your  account,  &c.  brought  into 
“ contad.’  The  remainder  of  my  letter  ftates  fome  difficul- 
ties concerning  the  alterations  by  which  the  eye  adapts  itfelf 
to  view  objeds  at  great  and  little  diftances,  and  concerning 
fcrophulous  tumours,  as  they  affed  the  lymphatic  glands. 

I, 
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I well  remember,  that  in  a very  obliging  manner,  you 
took  the  trouble  to  explain  the  difficulties  I had  fuggefted. 
A fecond  letter  to  exprefs  my  thanks  and  conviction  might 
very  probably  be  written ; but  at  this  diftance  of  time  I do 
not  recoiled  it. 

If  my  teftimony  can  be  of  any  fervice  to  afcertain  the 
time  when  you  demonftrated  that  a greater  extent  of  motion 
can  be  produced  by  oblique  mufcles  than  by  ftraight  ones, 
you  are  every  way  well  entitled  to  it.  I ffiall  give  it  with 
peculiar  pleafure. 


LETTER  from  Dr  Monro  to  Dr  Haygarth. 

Dear  Sir, 

I received  the  favour  of  your  anfwer  to  my  firlf  letter, 
from  which  I obferve,  that  I had  not  been  fufficiently  explicit 
in  acquainting  you  that  I had  loft  that  part  of  your  letter 
written  in  1764,  which  followed  the  extrad  I Tent  you. 

I am  therefore  obliged  to  trouble  you  again,  to  beg, 

1.  That  you  will  fend  me  what  followed,  to  complete  the 
fragment,  or  that  you  will  fend  me  the  fequel  of  your  letter 
to  the  words  “ brought  into  contad.” 


2.  To 
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2.  To  afk  whether  you  recollect  the  particular  demonflra- 
tions  by  mathematical  figures  and  arithmetical  calculations, 
which  I then  employed  in  proof  of  the  more  extenfive  mo- 
tions produced  by  oblique  than  by  flraight  mufcles. 

3.  Whether  you  recolledt  that  I applied  the  demonftra- 
tions  not  only  to  the  intercoftal  mufcles,  but  to  mufcles  in 
general,  and  particularly  to  the  abdominal  mufcles,  the  muf- 
cles on  the  back  part  of  the  head,  and  to  the  penniform  muf- 
cles of  the  extremities. 

As  I have  engaged  to  read  a paper  on  this  fubjedi:  to  the 
Royal  Society  of  this  place,  you  will  add  much  to  the  obliga- 
tion, by  fending  me  your  anfwer  as  foon  as  you  can  con- 
veniently. 

I am, 

Dear  Sir, 

Your  very  humble  fervant, 

A.  Monro, 

Edinburgh , January  5.  1793. 
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LETTER  from  Dr  Haygarth  to  Dr  Monro. 


Dear  Sir, 

I am  indeed  much  concerned,  that  the  inaccurate  hurry 
with  which  my  anfwer  to  your  letter  was  written,  has  given 
you  the  trouble  of  writing  another.  I did  not  then  obierve, 
that  the  fragment  of  my  former  letter  in  your  pofleffion 
wanted  a few  words  at  the  conclufion,  to  render  the  fenfe 
complete. 

After  “ E,  F,  G,  H,”  add,  “ will  they  not  bring  the 
“ point  I to  touch  F,  and  the  point  K to  touch  H ; and  will 
“ not  the  two  bones  be  brought  into  contact  ?” 

On  the  farther  fubjed  of  your  enquiry,  I have  fearched 
with  attention  the  notes  taken  at  your  Anatomical  Ledures, 
which  I have  ftlll  preferved,  but  without  fuccefs.  They  are 
indeed  fo  very  imperfect,  efpecially  on  the  anatomy  of  the 
mufcles,  as  to  afford  no  decilive  evidence  on  either  fide  of  the 
quefiions  you  afk. 

Nor,  2 dly.  At  this  diftance  of  time  can  I recoiled  any  de- 
monllrations,  or  mathematical  figures  and  arithmetical  cal- 
culations to  prove  the  more  extenfive  motion  produced  by  ob- 
lique, than  by  ftraight  mufcles. 

3 dly,  Nor  do  I remember  that  you  applied  fuch  demonftra- 
tions  to  the  intercoftal,  abdominal,  occipital,  or  dorfal  mufcles, 
or  to  the  penniform  mufcles  of  the  extremities. 


But 
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But  I wifh  particularly  to  declare,  that  neither  the  imper- 
fection of  my  memory,  nor  the  imperfection  of  my  manu- 
fcript,  can  afford  any  proof,  or  any  very  ftrong  prefumption 
that  you  did  not  teach  thefe  doCtrines  in  1762-1765,  when  I 
had  the  pleafure  to  attend  your  LeCtures ; a pleafure  which 
is  always  recollected  with  the  greatefl  fatisfaCtion  and  gra- 
titude, by 

Your  obliged  friend  and  fervant, 

John  Haygarth. 

Chejler,  January  12.  1793* 

1 1 - r ; ~ =^=-- :.■==  '[jS' 

In  the  years  1769  and  1770  Dr  Gilbert  Blane  attended 
my  LeCtures ; and  in  the  laft  of  thefe  two  years  Mr  Thomas 
Thorburn  did  fo:  He  likewife  attended  my  LeCtures  in  1773. 
About  the  fame  period,  Mr  Thorburn  attended  feveral  of  the 
other  Medical  Profeffors,  and  wrote  down  their  as  well  as  my 
LeCtures,  which,  for  a number  of  years  afterwards,  were  copied 
and  fold,  or  lent  out  to  be  copied  by  the  ftudents.  And,  on 
the  lowed  computation,  that  twenty  copies  of  my  LeCtures 
have  fince  that  time  been  written  annually  by  the  ftudents, 
there  mu  ft  be  now  extant  more  than  four  hundred  copies  of 
them ; for  they  have  been  handed  down  to  this  time,  with 
fewer  corrections  and  additions  than  might  have  been  expeCted. 

On  the  8th  of  November  1774,  I purchafed  a copy  of  Mr 
Thor  burn’s  manufcript,  written  in  ten  volumes,  by  Mr 
John  Wilson,  who,  from  being  lame,  had  the  conceit  of 
calling  himfelf  Claudero , and  was  belt  known  by  this  name. 
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He  fubfcribes  the  laft  page  of  the  laft  volume  in  the  follow- 
ing words : 

“FINIS. 

“ Edinburgh,  April  29.  1774. 

“ Claudero  fcripfit.” 

I found  that  Mr  Thorburn,  who  had  no  knowledge  of 
Anatomy  when  he  began  to  write  my  LeCtures,  had  not  at- 
tempted to  write. my  demonftrations  or  defcriptions  of  the 
parts  ; neither  had  he  attempted  to  copy  any  of  thofe  figures 
which,  in  this  and  in  many  other  parts  of  my  Courfe,  I have 
been  in  the  cuftom  of  drawing  with  chalk  upon  a black  board, 
in  order  to  render  my  LeCtures  more  intelligible  to  the  ftu- 
dents.  In  confequence  of  this,  his  notes  are  particularly  im- 
perfect wherever  the  LeCture  is  connected  with  figures. 
Keeping  this  in  view,  let  us  next  read  what  he  had  written. 


Muscles  of  the  Abdomen. 

Vol.  II.  p.  348.  “ With  regard  to  the  oblique,  their  ac» 

u tion  may  be  reduced  to  the  greateft  fimplicity  ; for  the  ex- 
“ ternal  oblique  of  the  one  fide  has  its  fibres  in  the  fame  di- 

“ reCtion 
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it  redion  with  the  internal  of  the  other;  fomay  be  confidered 
“ as  forming  one  digaftric  mufcle ; and  when  I draw  down 
u the  thorax,  or  raife  the  pelvis  with  a degree  of  obliquity, 
**  thefe  mufcles  are  employed  but  in  other  refpeds  their  ac- 
“ tion  is  fimilar  to  that  of  the  redi m,  for  if  I ad  with  them 
“ all,  the  flanting  diredion  of  the  one  balancing  that  of  the 
“ other,  the  body  is  moved  ftraight.” 

Vol.  II.  p.  350.  “ With  regard  to  the  oblique,  we  find 

“ that  the  degrees  of  motion  they  perform  are  greater  than 
“ could  have  been  made  by  ftraight  mufcles.  This  is  a 
“ circumftance  that  is  entirely  overlooked ; yet  the  influence 
“ of  it  is  very  powerful.  The  obliquity  of  the  one  mufcle  ba- 
a lances  the  obliquity  of  the  other,  as  I have  faid,  when  the 
“ body  is  brought  forwards,  and  here  the  adion  is  a good  deal 
“ more  extenfive,  than  it  otherwife  would  have  been.  Thus 
“ fuppofe  an  adion  to  be  required  by  the  redus,  the  rec~ 
“ tus  we  (hall  fay  can  fhorten  itfelf  one-third  of  its  length, 
“ and  the  thorax  would  have  been  drawn  fo  much  down but 
“ when  two  fuch  mufcles  are  placed  flanting,  and  the  ob- 
“ liquity  of  the  one  balances  that  of  the  other,  the  adion  is 
“ much  more  extenfive.  In  this  part  of  the  body  it  is  not 
“ often  that  we  have  occafion  for  fo  great  an  extent  of  motion* 
“ but  between  the  ribs  for  inftance,  where  the  fpace  left 
“ for  motion  is  very  fmall,  this  contrivance  is  very  ufeful 
u and  neceflary.” 

Vol.  II.  p.  437.  “ The  only  difficulty  here,  and  which 

“ has  puzzled  many  anatomifts,  is  to  account  for  the  obliqui- 
u ty  of  the  intercoftal  mufcles : And  next,  why  there  are 

“ two  rows  of  them?  I apprehend  this  difficulty  entirely 
“ depends  upon  anatomifts  not  having  obferved  a circum- 
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44  fiance  of  the  utmofl  moment,  and  which  we  noticed  be- 
44  fore,  that  wherever  extennve  motion  is  required,  oblique 
44  fibres  are  employed,  the  oblique  fibres  giving  a greater 

play  than  the  flraight,  bring  the  two  ribs  much  nearer,  and 
44  in  confequence  of  there  being  two  rows,  the  obliquity  of 
u the  one  balances  the  obliquity  of  the  other,  and  raifes  the 
44  rib  in  an  equal  way,  neither  puffing  it  backwards  upon 
44  the  fpine,  nor  drawing  it  forwards  upon  the  fternum.” 

Vol.  II.  p.  466.  44  When  we  obferve  in  what  wTay  the  head 
44  can  be  moved,  the  combined  adion  of  the  mufcles  in  mo- 
44  ving  it  is  very  fimple.  In  general,  every  mufcle  draws  its 
44  two  points  as  much  as  the  articulation  will  allow  in  a 
44  flraight  line;  and  all  the  mufcles  having  flanting  fibres 
44  twill  the  head.  But  if  a pair  of  thefe  is  in  adion  at  the 
44  fame  time,  the  obliquity  of  the  one  balancing  the  obliquity 
“ of  the  other,  they  ferve  the  purpofe  of  a flraight  mufcle. 
44  So  if  I want  to  draw  the  occipital  bone  backwards  in  a 
44  flraight  line,  inflead  of  employing  mufcles  which  run  very 
44  nearly  in  that  diredion,  we  can  employ  the  mufculi  tra- 
44  pezii,  which  run  in  a flanting  diredion,  and  the  head  moves 
44  in  a diagonal  line  between  them,  and  by  their  means  we  can 
“ draw  the  head  much  farther  back  than  we  could  do  by  a 
44  mufcle  fent  diredly-  from  the  bottom  of  the  neck  to  the 
u occiput. 

44  If  I mean  to  draw  the  head  flraight  forwards,  I employ 
44  all  the  mufcles  on  both  fides,  whether  flraight  or  oblique, 
44  and  in  like  manner,  when  I mean  to  draw  it  backwards. 
44  Bur  for  pulling  it  fideways,  we  are  obliged  to  employ  an 
44  anterior  and  poflerior  mufcle  at  the  fame  time.  So  in  or- 
44  der  to  bring  the  mafloid  procefs  down  to  the  fhouider,  I 
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“ a<ffc  with  the  flerno-mafloideus  and  the  fplenius  mufcle, 
“ which  counteract  one  another  as  to  obliquity,  and,  by  a fuc- 
“ ceflion  of  thefe  motions,  I can  make  my  head  deicribe  a 
“ circle.” 

Vol.  II.  p.  470.  “ If  we  mean  to  raife  the  fcapula,  we  em- 
" ploy  two  mufcles  which  decuffate  each  other,  the  obliquity 
“ of  the  one  balancing  the  obliquity  of  the  other,  to  wit , the 
“ upper  part  of  the  trapezius  and  the  levator  fcapulse.  If  I 
“ mean  to  pull  it  down,  to  prefs  any  thing  under  my  arm,  I 
“ employ  the  lower  part  of  the  trapezius , for  different  por- 
“ tions  of  a mufcle  may  be  employed  at  different  times ; and 
u with  it,  at  the  fore  part,  the  ferratus  anticus  major,  parti- 
“ cularly  the  portion  of  it  near  to  the  lower  angle,  which 
“ move  it  farther  than  a flraight  mufcle  would  have  done. 
“ If  I mean  to  bring  it  backwards,  I employ  the  whole  of  the 
“ trapezius,  but  more  efpecially  the  lower  and  upper  ends,” 


Mr  Thomas  Thorburn,  after  fini filing  his  ftudies  in  this 
Univerfity,  fettled  as  a Praflitioner  of  Phyfic  in  March, 
Cambridgefhire,  where  he  died  twelve  years  ago.  His  fon„ 
Mr  John  Thorburn,  who  is  ftudying  Phyfic,  and  has  at- 
tended my  Le&ures  this  and  the  lafl  winter,  is  in  pofleflion 
of  his  father’s  original  manufcript,  written  in  fhort  hand  in 
I77°>  which  he  has  extended  as  accurately  as  he  could,  and 
favoured  me  with  the  following  exadt  tranfcript  from  it. 
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Lect.  27. — Mufcles  of  the  Abdomen, 

In  a fimilar  way  we  explain  the  adion  of  the  oblique  mufcles, 
making  allowance  for  the  obliquity  of  their  fibres.  The  ex- 
ternal oblique  draws  down  the  ribs  in  a flanting  diredion,  pulls 
the  body,  and  at  the  fame  time  turns  it  over  to  a fide,  or  twifts 
the  body.  The  internal  oblique  has  a fimilar  effed;  nay  the 
external  oblique  of  one  fide  concurs  with  the  internal  ob- 
lique of  the  other  in  the  fame  addon,  fo  we  may  confider  them 
as  one  digafiric  mufcle,  or,  they  may  be  confidered  as  a con- 
tinuation of  each  other.  So  the  operation  is  perfedly  fimilar, 
only,  that  the  right  external  ads  at  the  fame  time  with  the 
left  internal  and  vice  verfa.  Or  we  may  throw  all  the  ob- 
lique mufcles  into  adion,  or  a pair,  and,  the  obliquity  of  the 
one  being  balanced  by  that  of  the  other,  we  bring  the  body 
ftraight  forwards,  as  by  the  redi  mufcles,  I would  only  add, 
that  by  the  oblique  mufcles  we  can  perform  a greater  flexion 
and  motion,  than  by  the  redi.  The  redus  appears  better  cal- 
culated for  bending  the  body  forwards,  but  a much  larger 
motion  can  be  made  by  the  oblique.  Take  any  proportion  of 
contradion,  fuppofe  one-third,  the  redus  mufcle  ading,  the 
cartilage  enfiformis  cannot  defeend  lower  than  this.  But, 
when  the  oblique  mufcles  ad,  the  one  balancing  the  other, 
can  bring  down  the  cartilago  enfiformis  nearer  to  the  bones 
of  the  pelvis.  So  they  really  make  a larger  motion  than 
ftraight  fibres  can  do.  But  in  confidering  the  thorax,  where 
the  eflfeds  of  the  oblique  mufcles  are  more  necefiary  than 
here,  I ftiall  confider  this. 
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Lect.  37. 

It  only  remains,  that  we  determine  the  power  by  which 
the  ribs  are  moved,  and  here  authors  have  perplexed  them- 
felves  very  much  from  not  attending  to  the  particular  ufes  of 
oblique  fibres  in  the  inter  coftal  fpaces,  and  from  not  rightly 
underftanding  the  ufe  of  two  rows  of  intercoftal  mufcles,  and 
the  two  rows  are  given  becaufe  of  the  obliquity. 

I apprehend  that  every  difficulty  may  be  eafily  removed, 
and  one  general  point  of  much  confequence  in  our  body  is  ex- 
plained by  it,  viz.  the  great  effect  which  oblique  mufcles  have 
in  performing  a more  extenfive  motion,  than  is  poffible  by 
means  of  ftraight  fibres. 

Now,  I don’t  recoiled  that  this  has  been  explained  by  any 
author.  I fhall  draw  the  abdomen,  here  is  the  cartilago  enfi- 
formis,  and  here  are  the  offa  pubis, 

> < 

Next  thefe  two  reprefent  the  offa  ilia,  and  fuppofe  a large 
flexion  of  the  body  is  intended,  and  that  I need  to  draw  down 
the  enfiform  cartilage  very  near  to  the  offa  pubis.  That  can- 
not be  done  by  the  mufculi  redi,  which  I next  draw.  Let  14s 
affign  any  particular  length  to  the  redi,  that  they  are  10  inches 
long,  and  determine  to  what  degree  the  common  mufcles 
fhorten  in  their  adion.  Suppofe  one-fifth,  or  when  the  redi 

F mufcles; 
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mufcles  act,  the  cartilago  enfiformis  is  brought  down  two 
inches.  Now,  I next  draw  two  oblique  mufcles  of  the  exadl 
length  that  I have  fuppofed  the  redi,  io  inches  long,  and  I 
conceive  to  myfelf,  that  thefe  contract:  in  the  fame  proportion, 
when  that  is  made,  where  will  the  enfiform  cartilage  be 
brought  ? It  will  be  brought  a great  deal  lower.  When  a 
workman  wants  to  draw  a right  angle,  he  makes  a triangle, 
one  fide  of  the  triangle  is  eight,  and  call  the  other  fide  fix,  if 
this  angle  be  right,  the  long  fide  is  exactly  io.  Now,  if  I 
fhorten  each  of  thefe  fibres  one-fifth,  the  obliquity  of  the  one 
balancing  the  obliquity  of  the  other,  the  cartilago  enhformis 
moves  in  the  diagonal  line,  and  can  be  brought  down  oppofite 
the  infertion  of  the  mufcles,  or  inftead  of  moving  two  inches, 
it  may  be  made  to  move  fix,  which  is  three  times  more  than 
it  did  formerly.  Try  the  experiment  with  cords  and  weights, 
and  you  will  be  convinced  that  the  oblique  perform  much 
greater  motion.  Now,  with  regard  to  the  intercoflal  mufcles, 
their  large  motions  depend  upon  this  entirely,  yet,  the  reafon 
has  not  been  given.  The  fpace  is  fo  fmall  that  a flraight 
fibre  could  not  have  given  fufficient  play,  hence,  there  is  an 
obliquity.  If  there  had  been  one  row  of  oblique  fibres  only, 
the  ribs  would  have  been  drawn  either  too  much  forwards  or 
backwards,  and  the  motion  would  not  have  been  equal.  But 
by  throwing  in  two  rows,  the  greatefl  motion  is  performed, 
and  the  motion  is  perfectly  equable,  the  ribs  neither  moving 
upon  the  vertebrae  behind,  nor  the  fternum  before,  but  moving 
parallel  to  each  other.  And  as  the  upper  ribs  are  more  fixed 
than  the  under,  when  the  intercoflal  mufcles  are  in  adion, 
there  is  a general  motion  upwards.  For,  fuppofing  that  by 
any  power,  the  intercoflal  mufcles  are  thrown  into  adion,  the 
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under  rib  moves  towards  the  upper,  and  the  uppermoft  of  all 
is  fixed  by  its  ftrudure. 

,fio^'foqo'iq  ome) ‘J'ii  ox :■  5»“>d  mm  <■' 


Lect.  40.  Mufcles  of  the  Head. 

We  have  feen  a great  number  of  mufcles  which  are  chiefly 
intended  for  the  motion  of  the  head,  but  few  of  them  are  up- 
on the  fore  part,  becaufe  the  mufcles  of  the  jaws  can  at  plea- 
fure  ad  upon  the  whole  head,  and  that  with  great  advantage, 
in  confequence  of  the  diftance  of  the  jaws  from  the  condyles 
of  the  occiput  the  centre  of  motion.  When  we  ad  only  with 
the  mufcles  proper  to  the  head,  the  different  degrees  of  obli- 
quity of  the  fterno  maftoidei  balancing  each  other,  the  head  is 
drawn  forwards,  and  fo  with  refped  to  the  mufcles  behind, 
and  in  general,  you  will  obferve,  that  the  obliquity  extends 
the  motion. 

I act  with  the  mufcles  of  one  fide,  whilfl:  I bend  the  head 
forwards.  I turn  the  face  towards  that  fide,  and  alternate 
the  motion.  I give  a kind  of  rotation  to  the  head.  In  like 
manner  on  the  back  part,  I either  with  the  adion  of  all  the 
pofterior  mufcles,  draw  the  head  ftrongly  backwards,  or  ac- 
ting with  the  oblique,  I give  it  a rotation } or  to  take  all  the 
motions  which  we  are  capable  of  performing,  1 bend  the  head 
draight  forwards  by  the  anterior  ftraight  mufcles,  and  back- 
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wards  by  the  pollerior,  but  at  the  fide  I employ  an  anterior 
and  pofterior  mufcle  at  the  fame  time.  So  if  I mean  to  prefs 
the  ear  down  upon  the  fhoulders,  I employ  the  fterno  maftoi- 
dius,  and  the  fplenius  fuppofe  of  the  fame  fide,  the  obliquity 
of  the  one,  balancing  the  obliquity  of  the  other,  the  head  is 
moved  in  a diagonal  between  them,  and  by  a fuccefiion  of 
thefe,  I can  make  my  head  defcribe  a circle. 

Next  let  us  attend  to  the  motions  of  the  fcapula.  Authors 
before  Winslow,  ufed  to  fpeak  of  the  motions  of  the  fcapula, 
upwards,  downwards,  backwards  and  forwards.  Winslow 
has  added  to  thefe  a rotation  of  the  fcapula,  and  fond  of  this 
obfervation,  he  carries  things  too  far,  rejecting  the  direCl  mo- 
tions. Nay,  farther,  he  errs  with  refpeCt  to  the  manner  of 
its  rotation,  conceiving  it  to  roll  upon  an  imaginary  axis  put 
through  the  middle.  But  from  its  connection  to  the  clavicle, 
it  is  impoilible  it  fhould  do  this.  We  caufe  the  fcapula  to  roll 
upon  the  end  of  the  clavicle,  which  is  its  centre  of  motion. 
Next  we  roll  the  clavicle  itfelf  upon  the  top  of  the  fternum, 
but  that  I can  perforin  the  motions  upwards,  downwards, 
backwards  and  forwards,  is  fo  evident,  that  we  all  experience 
it,  and  can  point  out  the  mufcles  fitted  to  perform  it.  Firft, 
the  trapezius  mufcle,  and  joined  to  this  the  levator  fcapulae  are 
fitted  for  making  the  motions  of  the  fcapula  upwards,  the  obli- 
quity of  the  one  balancing  that  of  the  other,  and  preventing 
the  rotation.  Next,  the  whole  trapezius  mufcle  being  at  once 
thrown  into  aCtion,  draws  the  balls  of  the  fcapula  towards  the 
fpine  of  the  body.  If  again,  I mean  to  make  a motion  of  the 
fcapula  downwards,  here  are  two  mufcles  in  our  view  perfect- 
ly fitted  for  our  purpofe,  the  lower  lhare  of  the  trapezius  and 
the  ferratus  anticus  major  3 and  to  pull  the  fcapula  direCtly 

forwards, 


APPENDIX. 


49 


forwards,  I llacken  the  trapezius,  and  ad:  with  the  ferratus 
anticus  major,  and  balance  it  with  the  ferratus  minor  or  lef- 
fer  pedoral,  to  pull  forward  the  coracoid  procefs ; and  by  a 
fucceflion  of  thefe,  I can  move  the  fcapula  in  a circle# 


Transcribed  from  the  original  manufcript  ledures,  taken 
in  Ihort  hand  by  Mr  Thomas  Thorburn  in  1770,  by  me, 
his  fon. 


Edinburgh , December  27.  1792. 


John  ThorburNc 

Y;,  , 


As  I underftood  that  Mr  Benjamin  Bell  and  Mr  James 
Russell,  Surgeons  in  Edinburgh,  had  purchafed  copies  of 
notes  taken  from  my  Ledures,  without  knowing  by  whom 
they  were  written,  I alked  the  favour  of  them  to  furnilh  me 
with  extrads  from  their  manufcripts  on  the  fubjeds  in  que- 
ftion.  Mr  Russell  purchafed  his  copy  in  the  year  1775  or 
1776,  and  Mr  Bell  has  had  his  copy  about  fix  years  in  his 
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poffeflion.  I found  they  were  both  written  in  the  fame,  fol- 
lowing words ; but,  not  being  copied  by  the  fame  hands,  the 
pages  of  the  manufcript  are  differently  numbered. 

Page  4||.  I would  only  add,  that  by  the  oblique  mufcles 
we  can  perform  a greater  flexion  and  motion  than  by  the 
redi.  Take  any  proportion  of  the  contradion  you  will, 
fuppofe  a third,  when  the  redus  mufcle  ads,  the  cartilago 
enliformis  cannot  defcend  towards  the  os  pubis  more  than  one 
third;  but  when  the  oblique  mufcles  ad,  the  one  balancing 
the  other,  we  can  bring  the  cartilago  enliformis  nearer  to  the 
bones  of  the  pelvis  in  a greater  proportion. 

Page  -Iff.  It  only  remains,  that  we  determine  the  power 
by  which  the  ribs  are  moved.  And  here  Authors  have  per- 
plexed themfelves  very  much,  from  not  attending  to  the  par- 
ticular ufe  of  oblique  fibres  in  the  intercoftal  fpaces,  and  from 
not  rightly  underflanding  the  ufe  of  two  rows  of  intercoftal 
mufcles ; and  the  two  rows  are  given  becaufe  of  the  obliqui- 
ty. I apprehend  that  every  difficulty  can  be  removed  with 
the  greateft  eafe,  and  one  general  point  of  much  confequence 
in  our  body  is  explained  by  it,  viz.  the  great  effed  which 
oblique  mufcles  have  in  performing  a more  extenfive  motion 
than  is  poffible  by  means  of  flraight  fibres.  Thus,  fuppofe 
a large  flexion  of  the  body  is  intended,  and  that  I want  to 
draw  down  the  enfiform  cartilage  very  near  to  the  ofla  pubis, 
that  can  very  well  be  done  by  the  mufcle  redi.  Suppofe  that 
thefe  are  ten  inches  long,  and  that  they  fhorten  one  fifth,  fo 
that  when  the  redi  ad,  the  cartilago  enfiformis  is  brought 
down  two  inches ; but  fuppofe  we  ufe  two  oblique  mufcles  of 
the  fame  length,  and  that  they  contrad  in  the  fame  manner, 
the  enfiform  cartilage  will  now  be  brought  a great  deal  lower, 
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the  obliquity  of  the  one  balancing  the  obliquity  of  the  other, 
the  cartilage  moves  in  the  diagonal  line  between  them  ; and 
inftead  of  moving  two  inches  only,  it  will  be  made  to  move 
fix,  that  is  three  times  more  than  it  did  formerly. 

Now,  with  refped  to  the  intercoflal  mufcles,  their  large 
motion  depends  upon  this  entirely,  the  fpaces  are  fo  fmall 
that  a ftraight  fibre  could  not  have  given  a fufficient  play, 
hence  there  is  an  obliquity.  Further,  if  there  had  been  only  one 
row  of  oblique  fibres,  the  ribs  would  have  been  moved  either  too 
much  forwards  or  backwards,  the  motion  would  not  have 
been  equable  ; but  by  throwing  in  two  rows,  the  extent  of  the 
motion  is  preferred,  and  the  motion  is  perfectly  equable,  the 
ribs  moving  parallel  to  each  other;  and  as  the  upper  ribs  are 
, more  fixed  than  the  under,  when  the  intercoflal  mufcles  are 
in  ad  ion,  there  is  a general  motion  upwards,  the  under  ribs 
move  towards  the  upper,  and  from  top  to  bottom  they  move 
in  this  uniform  manner;  fo  that  Dr  Boerhaave  was  mifta- 
ken  in  fuppofing  that  the  under  ribs  were  pulled  downwards, 
while  the  motion  of  the  upper  ribs  was  direded  upwards. 
They  all  move  in  the  fame  diredion. 

At  the  anterior  parts  the  external  intercoflals  are  wanting, 
and  the  internal  are  wanting  behind,  and  the  reafon  of  this 
is  perfedly  fimple. 

If  the  external  had  been  continued  to  the  fternum,  the  laft 
fibres  would  have  been  fixed  to  a lefs  moveable  bone  below, 
and  to  a rib  above;  therefore,  inftead  of  afiifting  in  railing 
the  ribs,  they  would  have  pulled  them  down,  and  hence  as 
foon  as  the  intercoftals  approach  fo  near,  that  from  this  obli- 
quity the  fibre  would  have  been  in  danger  of  influencing  the 
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upper  rib  more  than  the  under,  they  are  laid  afide,  they  are 
carried  no  farther. 

In  the  internal  intercoftal  mufcles,  that  proportion  is  re- 
verfed.  In  confequence  of  their  direction  and  the  angle  which 
the  ribs  make  with  the  vertebrae,  they  would  have  come  at 
length  to  influence  the  upper  rib  more  than  the  under,  when 
they  would  not  only  be  ufelefs,  but  even  hurtful ; and  from 
this  view,  we  are  enabled  to  refute  an  error  that  has  crept 
in,  that  the  external  and  internal  intercoflals  are  antagonifts 
to  each  other,  that  the  external  elevate  the  ribs,  while  the  in- 
ternal deprefs  them.  Whereas  it  appears  from  this,  that  they 
are  intended  to  co-operate ; and,  without  uflng  further  argu- 
ments, I have  feen  the  co-operation  in  living  animals,  and  it 
has  been  long  ago  very  juftly  defcribed  by  Dr  Haller. 

Attefted  by 

Benj.  Bell. 
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EXTRACT  from  the  Minutes  of  the  Physical  Class  of 
the  Royal  Society  of  Edinburgh. 


Edinburgh , 7 th  January  1793. 

Dr  Monro,  after  having  read  a paper,  entitled,  Obfervations 
on  the  Mujcles,  and  particularly  on  their  Oblique  Fibres , requeu- 
ed of  the  Society  that  a committee  might  be  appointed  to  ex- 
amine into  the  dates  of  certain  difcoveries  or  improvements 
contained  in  the  above  paper.  The  Society  accordingly  ap- 
pointed the  following  members,  as  a committee  for  that  pur- 
pofe,  viz.  Dr  Gregory,  Dr  Rutherford,  Dr  Duncan, 
DtThomas  Spens,  Mr  Benjamin  Bell,  Mr  James  Russell, 
Mr  Profelfor  Stewart,  Mr  ProfefTor  Greenfield,  Mr  Pro- 
fedor  Playfair.  And  the  Society  farther  inflrudted  this 
committee  to  examine  into  the  dates  above  mentioned,  and  to 
take  fuch  meafures  for  afcertaining  them  as  they  ihould  judge 
proper,  and  to  report  to  the  Society. 

Extracted  from  the  Minutes  of  the  Royal  Society, 

By  John  Playfair,  Sec.  Phyf.  Cl.L 
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REPORT,  &c.  of  the  Committee. 

3'*  ill  7.(1X343  moil  U3KI03 

Edinburgh , 

The  Committee  referred  to  in  the  above  extract  met,  and 
had  laid  before  them,  by  Dr  Monro,  a manufcript,  being  an 
appendix  to  his  paper,  read  in  the  Royal  Society,  January  7. 
1793,  in  which  were  contained  the  following  pieces  : 

■ ji  > 1 JL I V H j ■:  ■ ' '••••■ 

A literal  copy  from  original  notes  of  a Ledure  in  1760, 
on  Refpiration,  p.  26,  27.  App. 

Fragment  of  a letter  from  Dr  Haygarth,  Phyfician  in 
Chefter,  to  Dr  Mon  ro  junior. 

Another  letter  from  Dr  Haygarth  to  Dr  Monro,  dated 
January  12.  1793. 

Also  p adages  copied  from  a manufcript  of  Dr  Monro’s 
Ledures,  by  Thomas  Thorburn,  the  copy  of  which  is 
dated  April  29.  1774.  The  palfages  being  from  the  manu- 
fcript, Vol.  II.  p.  348.  437.  466.  \3c. 

Also  from  the  manufcript  of  the  fame  Mr  Thorburn,  co- 
pied by  his  fon  Mr  John  Thorburn,  Led.  27. — 37. — 40. 
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The  Committee  having  compared  all  the  preceding  extra&s 
with  the  original  papers,  found  them  faithfully  and  correctly 
copied  from  them.  In  evidence  of  which  they  have  ligned 
this  atteftation, 

D.  Rutherford. 

J.  Gregory. 

And.  Duncan. 

Wm.  Greenfield. 

James  Russell. 

Benj.  Bell. 

Th.  Spens. 

Dugald  Stewart. 
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I shall  next  fubjoin  a letter  I wrote  to  the  following 
gentlemen,  with  their  anfwers 


Mr  Dugald  Stewart , formerly  ProfefTor  of  Mathematics, 
and  at  prefent  ProfefTor  of  Moral  Philofophy  in  the  Univerfity 
of  Edinburgh. 

Dr  Daniel  Rutherford , Profeflfor  of  Botany  in  Edinburgh. 

Dr  Andrew  Duncan , Profeflbr  of  the  Inftitutions  of  Medi- 
cine in  Edinburgh. 

■p, 

Dr 

;.!  iqCvtultd*!  L ■■  d 'H 


* Dr  Stewart  attended  my  Courfe  of  Lectures  in  177c. 
Dr  Rutherford  in  1764,  1765,  1766,  1767. 

Dr  Duncan  in  1764,  1766. 

Dr  Gregory  in  1768,  1771,  1772. 

Mr  Bell  in  1766,  1767,  1768,  1770. 

Mr  Rujfcll  in  1 7 7 1,  1772,  1774,  1775. 

Dr  fames  Hotne  in  1777 , 1778,  1779° 

Dr  Hope  in  1783,  1784,  1785,  1786. 

Mr  Greenfield  in  1790. 
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Dr  J/mw  Gregory , ProfeiTor  of  the  Pra&ice  of  PhyiTc  In 
Edinburgh. 

Mr  Benjamin  Bell  and  Mr  James  RuJJell,  Surgeons  in  Edin- 
burgh. 

Dr  James  Homey  Phylician  in  Edinburgh. 

Dr  Thomas  Hope , ProfeiTor  of  Medicine  in  the  Univerlity 
of  Glafgow. 

The  Reverend  Mr  William  Greenfield , ProfeiTor  of  Rhetoric 
and  Belles  Lettres  in  the  Univerlity  of  Edinburgh,  and  at 
prefent  conjoined  with  ProfeiTor  Robifon  in  teaching  the  Clafs 
of  Natural  Philofophy. 


S I R, 

As  I intend  to  publiili  very  foon  fome  obfervations  on  the 
mufcles,  and  wiih  to  afcertain  the  time  at  which  I firft  demon- 
ftrated,  that  a greater  extent  of  motion  can  be  produced 
by  oblique  than  by  flraight  mufcles,  I hope  you  will  excufe 
me  for  aiking  the  favour  of  you  to  anfwer  the  following 
quell  ions : 
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1.  Do  you  recoiled:,  that  when  you  did  me  the  honour  of 
attending  my  Lectures,  I endeavoured  to  demonftrate  by  ma- 
thematical figures  drawn  with  chalk  upon  a board,  and  by 
arithmetical  calculations,  that  oblique  mufcles  perform  more 
extend ve  motions  than  flraight  mufcles  contracted  in  the  fame 
proportion  ? 

2.  Do  you  recollect  the  particular  diagrams  or  calculations 
I then  employed? 

3.  Do  you  recoiled  that  I difieded  the  two  layers  of 
the  intercoftal  mufcles  in  fuch  a manner  as  to  refemble  the 
mathematical  figures  I had  drawn  with  chalk  on  the  board, 
and  that  I applied  my  demonftrations  not  only  to  the  in- 
tercoftal mufcles,  but  to  mufcles  in  general,  and  particular- 
ly to  the  abdominal  mufcles,  the  mufcles  of  the  back  part  of  the 
head  and  trunk  of  the  body,  and  to  the  penniform  mufcles 
of  the  extremities,  when  thefe  feyeral  clafies  of  mufcles  were 
demonftrated  ? 

4.  Do  you  recoiled,  that  when  I explained  the  adion  of 
the  abdominal  mufcles,  and  compared  the  adion  of  the  ob- 
lique mufcles  with  that  of  the  redi,  I obferved,  that  if  the 
lower  ends  of  the  redi  had  been  fixed  to  the  ofla  ilia,  inftead 
of  the  ofia  pubis,  they  would  have  made  a more  extenfive 
motion  of  the  cartilage  enfiformis,  or  would  have  drawn  it 
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lower  down  or  nearer  to  the  ofta  pubis,  than  is  poffibie  tot 

them  to  do  in  their  real  fituation? 

rd  OJB’)  ' ' 

I am,  Sir, 

Your  mo  ft  humble  fervant, 

Alex.  Monro. 

Edinburgh , February  1 1 . 17  93” 


To  this  Letter  I received  the  following  Anfwers. 


Dear  Sir, 

I was  fo  very  young  when  I attended  your  Ledures,  and 
my  attention  has  been  fo  much  occupied  fince  that  time  with 
other  ftudies,  that,  notwithftanding  the  great  pleafure,  with 
which  I heard  them,  1 retain  a very  indiftind  remembrance 
of  them  at  prefent.  I am  not  able  to  fay  any  thing  fatisfac- 
tory  in  anfwer  to  the  queries  you  propofe.  But  I recoiled, 
in  general,  that  you  remarked,  the  greater  extent  of  motion 
produced  by  oblique  than  by  ftraight  mufcles  contraded  in 
the  fame  proportion  ; an  obfervation  which  might  probably 
have  efcaped  my  memory,  with  many  other  parts  of  your 
Courfe,  if  it  had  not  led  you  to  take  notice  of  fomevery  beau- 
tiful circumftances  in  the  mechanifm  of  the  body.  I recoiled 
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likewife,  that  you  illudrated  your  ideas  on  the  fubjeCt  by 
means  of  a diagram  but  at  this  didance  of  time,  I have  per- 
fectly forgotten  your  mode  of  demondration. 

I am,  Dear  Sir, 

Your  mod  obedient  humble  fervant, 

Dugald  Stewart* 

Argyle  Square , 17 th  February  1793* 


Dear  Sir, 

I received  the  letter  add  reded  to  me,  in  which  you  propofe 
fome  quedions  refpeding  the  doCtrine  you  delivered  of  the 
a&ion  of  oblique  muicles,  and  the  advantages  obtained  by  the 
oblique  direction  of  their  fibres,  when  1 had  the  honour  of 
attending  your  Anatomical  LeCtures.  So  many  years  have 
elapfed  fince  that  time,  that  many  particulars  relating  to  what 
then  pafled  have  dipped  from  my  memory,  and  I derive  but 
little  adidance,  upon  the  prefent  occafiom  from  the  Notes  of 
your  Ledtures  i have  preferved,  they  happen  to  be  fo  concife 
on  the  point  in  quedion.  What  I do  clearly  recal  to  re- 
membrance, I diall  freely  communicate  to  you.  I recoiled 
perfectly,  that  you  took  great  pains  to  demonfirate  the  direc- 
tion 


A P P E N D I X . 


6 1 


lion  of  the  fibres,  and  alio  to  point  oat  the  extent  of  both  the 
external  and  internal  intercoftal  mufclcs  ; and  that  afterwards, 
when  treating  of  the  adion  of  thefe  mufcles,  you  obferved, 
that  not  only  both  of  them  ferved  to  elevate  the  ribs,  but  al- 
fo  that,  by  reafon  of  the  obliquity  of  their  fibres,  they  mnft 
caufe  a much  greater  extent  of  motion  of  the  ribs,  by  the 
fame  proportional  contradion,  than  they  could  have  done  had 
their  fibres  run  diredly  and  perpendicularly  from  one  rib  to 
another. 

The  diagrams  and  calculations  by  which  you  eftablifhed 
the  latter  obfervation,  I do  not  precifely  recoiled  ; to  me, 
however,  I know  they  were  quite  fatisfadory.  One  very 
fimple  illufhration  I well  remember,  to  wit,  your  placing  two 
blow-pipes  betwixt  two  parallel  lines,  fo  that  their  points 
meeting  together,  formed  an  angle  at  one  of  the  parallels, 
while  the  other  ends  reached  to  and  were  kept  conftantly  at 
the  fame  diftance  from  each  other  on  the  other  parallel ; then 
gradually  approaching  the  points  of  this  fecond  parallel  till 
they  coincided  with  it.  By  the  fuccefiive  points  of  interfec- 
tion  of  the  blow-pipes  in  this  progrefs,  you  remarked  might  be 
denoted  the  gradual  contradion  of  oblique  mufcular  fibres, 
reprefented  by  the  blow-pipes,  and  the  motion  of  any  part 
attached  to  them  correfponding  to  this  contradion;  and  by 
the  difiance  betwixt  the  points  of  the  blow-pipes,  as  thefe 
overlapped  each  other  when  coinciding  with  the  parallel,  was 
denoted  twice  the  quantity  by  which  fuch  fibres  mu  ft  have 
contraded,  in  order  to  bring  the  two  parallels  together,  or  to 
bring  bones  fituated  like  them  into  contad,  while  a fibre  pla- 
ced perpendicularly  betwixt  them,  to  efted  the  fame  extent 
of  motion,  inuft  be  fuppofed  to  have  contraded  by  a quanti- 
ty equal  to  its  whole  length,  or  to  have  been  reduced  to  a 
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mere  point.  This  illuftration  appeared  to  me  To  clear  and 
decilive,  that  nothing  could  add  to  the  conviction  it  con- 
veyed p J was  then  much  more  accufiomed  to  geometrical 
than  to  anatomical  demo  nitrations,  and  it  at  once  recalled  to 
me  home  of  the  known  properties  of  triangles,  and  particularly 
the  relative  diminution  of  the  fecant  and  tangent,  as  an  angle 
is  diminifhed.  I was  fo  delighted  with  the  beautiful  mecha- 
nifm  of  the  parts  I had  feen,  and  with  the  ingenious  expla- 
nation you  had  given  of  their  adion,  that  I well  recoiled;  I 
foon  thereafter  made  a fmall  model  to  imitate  their  motion. 
It  confided  of  an  upright  pillar,  from  which  were  extended 
two  horizontal  arms,  one  over  the  other,  the  lowermoft  of 
which  was  moveable.  Threads  were  attached  to  this  arm,  and 
were  pajjed  through  fmall  rings  on  the  uppermojl  arm , having  fuch 
obliquity  as  the  fibres  of  the  different  layers  of  the  inter- 
coftal  mufcles ; by  pulling  or  fhortening  the  threads,  the  low- 
ermoft  arm  was  drawn  upwards,  precifely  as  the  ribs  are  by 
the  contradion  of  the  intercoftal  mufcles. 

I do  not  recoiled  to  what  other  particular  mufcles  you 
extended  the  dodrine  above  mentioned,  but  I underftood, 
that  you  confidered  it  as  general,  and  confequently  applicable 
more  or  lefs  ftridly  to  every  oblique  muicle  whatever. 

I am,  with  much  regard, 

Dear  Sir, 

Your  molt  humble  fervant, 

D.  Rutherford. 

Edinburgh , February  14.  1793. 
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Dear  Sir, 

I received  your’s  yefterday,  and  am  very  forry  that  my  re- 
colletion  does  not  enable  me  to  give  any  pohtive  or  precife 
anfwer  to  your  quell  ions.  I attended  your  Letures  during 
the  winter  fellions  1764-5,  and  1766-7.  Ever  lince  that  pe- 
riod I have  been  fatished,  that  oblique  mufcles  perform  more 
extenlive  motions  than  llraight  ones  contracted  in  the  fame 
proportion.  But  I do  not  particularly  recollect  the  demon* 
ftration  you  gave  of  it  at  that  time.  Nor  do  I find  any  ac- 
count of  it  in  the  fhort  notes  which  I took  from  your  Lectures. 
In  thefe,  however,  I find  the  following  paragraph:  “ Haller 
u imagines,  that  the  reafon  why  the  intercollals  are  placed 
“ obliquely  is,  that  there  may  be  room  for  the  infertion  of  a 
“ greater  number  of  mufcular  fibres ; but  when  we  reflect, 
“ that  had  they  been  placed  perpendicularly,  the  ribs  could 
“ not  have  been  brought  by  far  fo  near  one  another,  we  fee 
“ a much  more  fatisfatory  reafon  for  it.” 


I remain  your’s  fincerely. 


Andrew  Duncan. 


Edinburgh , 1 $th  February  1793. 
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,57  John' s Street , Wednefday  Evening , 13G&  February  1793. 

Dear  Sir, 

I am  very  forry  that  I have  neither  any  notes  of  your 
Lectures  when  I was  your  pupil,  nor  yet  fuch  particular  re- 
membrance of  your  doctrine  about  the  purpofe  and  the  ad- 
vantage of  oblique  mufcles,  as  to  enable  me  to  anfwer,  in  a 
fatisfadory  manner,  the  queries  that  you  have  put  to  me. 

I remember  perfedly  the  general  principle,  and  the  ap- 
plication and  illuftration  of  it  in  the  cafe  of  the  two  layers 
of  intercoftal  mufcles  but  the  more  full  illuftration  of 
it  by  diagrams,  arithmetical  calculations,  and  geometri- 
cal reafoning,  fuch  as  I had  the  pleafure  of  hearing  from 
you  at  the  Royal  Society  laft  month,  had  efcaped  my  me- 
mory. Perhaps  I had  attended  to  them  lefs  than  I lhould 
have  done,  and  forgot  them  the  more  readily,  becaufe  the 
fundamental  propofttion  is  fo  nearly  felf-evident,  that  the 
very  flighted:  illuftration,  or  even  a clear  and  precife  enun- 
ciation of  it,  luch  as  I am  fure  you  would  not  fail  to  give, 
mu  ft  have  convinced  me  at  once  of  its  truth.  Obferve,  I 
attended  your  Ledures  three  different  years  (if  I remem- 
ber right)  between  1768  and  1773,  both  inclufive. 

Your’s  moft  truly, 

J.  Gregory. 


Mr 
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Mr  Benjamin  Bell,  in  anfwer  to  my  firft  queftion,  an- 
fwers,  That  he  does ; but  in  anfwer  to  my  three  queftions, 
fays  he  does  not  recoiled. 


Dear  Sir,  Edinburgh,  2 2d  February  1793. 

I was  lately  favoured  with  a letter  from  you,  requefting 
me  to  recoiled  the  account  you  gave  in  your  Ledures,  when 
I had  the  honour  of  attending  them,  of  the  advantages  pro- 
cured by  the  oblique  diredion  of  mufcular  fibres.  The  fub- 
jed  I well  remember  was  a very  favourite  one  with  you,  and 
that  you  infilled  at  great  length  upon  the  explanation  of  cer- 
tain dodrines  which  you  confidered  as  peculiar  to  yourfelf. 
I remember  too,  that  you  endeavoured  to  illuftrate  your  opi- 
nions by  the  delineation  of  fome  figures  upon  a board.  But  I 
cannot,  at  this  diftance  of  time,  charge  my  memory  with  the 
diftind  recolledion  of  what  thefe  figures  were,  neither  can  I 
be  pofitive  with  regard  to  the  nature  of  thefe  peculiar  doc- 
trines. I recoiled,  however,  that  certain  doubts  occurred  to 
me  at  the  time,  which  I fuggefied  to  you  in  converfation,  and 
which,  I think,  you  then  refolved  to  my  fatisfadion. 

Of  the  fecond  and  third  queries  I remember  nothing  di- 
ftindly. 


Respecting 
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Respecting  the  fourth  query  likewife,  my  recolledion  is 
not  very  accurate,  though  I have  fome  faint  remembrance  of 
your  attempting  to  prove  that  the  redi  mufcles,  if  their 
lower  end,  in  place  of  being  inferted  in  the  os  pubis,  had 
been  inferted  into  the  fpines  of  the  ofla  ilia,  would  have  had 
more  effect  in  drawing  the  fternum  down  to  the  pelvis. 

These  are  all  the  circumftances  I now  recoiled  about  the 
fubjeds  hated  in  your  queries  to  me ; and  although  the  an- 
fwer  be  deficient  in  many  refpeds,  I am  yet  confident,  that, 
fo  far  as  they  go,  they  give  a fair  flatement  of  the  fubftance 
of  your  Ledures. 

I am, 

- V lodcrmn  ro;  ■ 

Dear  Sir, 

• .i b • ;-jdi  fa  yJxnp* ' l: 

Your  moil  obedient  and  humble  fervant, 

James  Russell. 

- ,-,  „(!  1 ‘■•-■a  r H iH-:  U abdl  C"  I'  - 
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Dear.  Sir,  Edinburgh , April  23.  1793* 

I received  your  letter  Tome  time  ago,  and  would  have  an- 
fwered  your  queries  fooner,  but  I wifhed  to  confult  the  notes 
which  I took  of  your  Ledures.  Thefe  I have  not  as  yet  been 
able  to  find.  What  I am,  therefore,  about  to  ftate  is  from 
memory. 

When  I had  the  pleafure  of  attending  your  Ledures  in  the 
years  1777,  1778,  1779,  while  treating  of  the  motions  of 
mufcles,  you  ftated  the  common  idea  of  the  advantage  of  ob- 
lique mufcles  over  ftraight  mufcles,  viz.  that  by  the  obliqui- 
ty of  their  diredion,  room  was  given  for  the  infertion  of  a 
greater  number  of  mufcular  fibres,  and  that  this  increafed 
number  of  fibres  more  than  counterbalanced  the  power  loft  by 
the  obliquity  of  their  diredion.  But  you  obferved,  that  there 
was  ftill  a further  advantage  derived  from  the  obliquity  of 
mufcular  fibres : that,  when  twTo  mufcles  were  pla*ced  betwixt 
two  parallel  lines,  the  fibres  of  one  of  which  were  oblique, 
and  thofe  of  the  other  perpendicular  to  thefe  two  parallel 
lines,  and  both  of  thefe  mufcles  contrading  in  the  fame  pro- 
portion to  their  lengths,  that  then  the  quantity  of  motion  per- 
formed by  the  former  was  greater  than  that  performed  by  the 
latter : Or,  that  the  quantity  of  motion  performed  by  thefe 
two  kinds  of  mufcles  being  equal,  the  degree  of  contradion 
of  the  oblique  mufcle  was  lefs  than  that  of  the  ftraight 
mufcle. 

You  illuft rated  the  above  propofition  by  geometrical  figures 
and  a fimple  arithmetical  calculation.  But,  at  this  diftance 

of 
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of  time,  it  is  impoffible  for  me  to  recoiled  the  particular  dia- 
grams or  arithmetical  figures. 

You  applied  this  general  theorem  to  explain  the  adion  of 
the  oblique  mufcles  over  the  whole  body  3 but  more  efpecial- 
ly,  you  called  the  attention  of  your  hearers  to  it,  when  you 
treated  of  the  mufcles  of  the  abdomen  and  thorax. 

With  regard  to  the  mufcles  of  the  abdomen,  you  compa- 
red the  adion  of  the  obliquus  externus  and  internus  with  that 
of  the  redus,  and  fliewTed  that  the  two  firft  ading  together, 
performed  in  the  diagonal  a motion  greater  than  was  aduallv 
performed  by  the  redus. 

When  treating  of  refpiration,  you  agreed  with  Haller 
and  other  phyfiologifls,  that  the  adion  of  the  external  and 
internal  intercoflal  mufcles  was  not  antagoniflical,  as  had 
been  fuppofed  by  many,  the  one  being  employed  in  elevating, 
and  the  other  in  deprefling  the  ribs ; but  that  both  of  them, 
ading  at  the  fame  time,  elevated  the  ribs,  and  were  therefore 
mufcles  of  infpiration.  Befides  this,  you  delivered  as  an  idea 
peculiar  to  yourfelf,  that  by  the  obliquity  of  the  fibres  of  the 
intercoflal  mufcles,  a much  greater  quantity  of  motion  was 
performed,  than  if  perpendicular  fibres  had  been  ufed  between 
the  fame  di fiance  of  the  ribs.  Confequently,  if  their  adion 
had  been  employed,  a greater  length  of  mufcle  muft  have 
been  neceflary  to  perform  the  fame  quantity  of  motion ; and 
thus  a lefs  quantity  of  bony  furface  would  have  been  prefent- 
ed  as  a fhield  to  defend  from  injuries  the  important  organs 
which  the  thorax  contains.  This  you  explained,  by  difleding 
the  intercoflal  mufcles,  and  prefenting  different  views  of 
them.  You  meafured  them,  and  the  diflance  of  the  ribs,  and 
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applying  the  above  proportion  to  the  actual  meafurement,  you 
fhewed  the  advantage  of  the  prefent  ftru&ure.  And  laftly, 
you  thought,  that  by  employing  two  oblique  mufcles  inftead 
of  one,  the  ribs  were  more  direftly  elevated  than  they  would 
have  been  by  one  fet  of  oblique  fibres. 

Whether  you  applied  the  above  proportion  to  explain  the 
a (ft  ion  and  advantages  of  the  penniform  mufcles,  or  of  the 
mufcles  on  the  back  of  the  head  and  of  the  trunk  of  the  body, 
I cannot  fo  poftively  aftert ; but  I rather  think  that  you  did, 
at  leaft  the  idea  was  not  new  to  me  when  I lately  heard  it  ap- 
plied to  thefe  particular  mufcles.  I am  confdent,  however, 
that  I cannot  be  miftaken  in  what  I have  ftated  above,  as 
ideas  delivered  in  your  Courfe  of  Ledlures,  when  I had  the 
honour  of  attending  them,  fnce  at  that  time  they  made  a 
ftrong  imprelfton  on  me,  as  a moil  beautiful  piece  of  me- 
chanifm  in  the  animal  body,  by  which  the  greateft  quantity 
of  motion  was  performed  by  the  leaft  power. 

I have  the  honour  to  be, 

S I R, 

Your  mo  ft  obedient  humble  fervant, 

James  Home. 


S I R, 
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S I R, 

A few  days  ago  I had  the  honour  of  receiving  your  letter, 
containing  feveral  queries.  In  reply,  I have  to  acquaint  you, 
that  I recoiled!,  that,  in  your  Ledtures,  you  demonstrated 
by  mathematical  figures,  drawn  with  chalk  upon  a board, 
that  oblique  mufcles  perform  more  extenfive  motions  than 
ftraight  ones  contracted  in  the  fame  proportion;  and  that  you 
employed  arithmetical  calculations  to  eftimate  the  difference. 

To  the  bell  of  my  recolledion,  the  diagram  you  figured 
was  an  ifofceles  triangle,  having  a line  drawn  from  the  apex 
perpendicular  to  the  bafe.  In  this  figure  two  fides  of  the  tri- 
angle reprefented  oblique  mufcles,  and  the  perpendicular 
drawn  from  the  angle  formed  by  them  reprefented  a ftraight 
one.  At  fame  time,  you  fhowed,  by  dividing  the  two 
fides  and  perpendicular  into  fo  many  equal  portions,  and 
drawing  lines  from  the  angles  at  the  bafe  to  the  perpendicu- 
lar, that,  a decurtation  of  oblique  mufcles,  fuppofe  of  one- 
fifth  part  of  their  length,  would  caufe  the  apex,  which  is  to 
be  considered  as  a moveable  point,  to  approach  nearer  to  the 
bafe,  in  the  direction  of  their  diagonal,  than  would  be  occa- 
sioned by  a proportional  contraction,  that  is  in  the  prefent 
fuppofition,  by  a contraction  of  one-fifth  of  the  length  of  a 
ftraight  mufcle.  From  my  memory,  as  well  as  from  the 
notes  X took  from  fome  parts  of  your  Ledtures,  I am  certain 
of  your  application  of  thefe  dodtrines,  to  the  oblique  mufcles 
constituting  the  two  layers  of  the  intercoftals.  From  the  lat- 
ter, I find,  you  computed  that  the  intercoftal  mufcles,  in  con- 
fequence  of  their  obliquity,  produce  by  their  adtion,  nearly 
three  times  as  much  motion  of  the  ribs,  as  would  take  place, 
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were  they  ftraight  and  contracted  in  the  lame  ratio.  My  me- 
mory does  not  enable  me  to  fpeak  fo  precifely  and  decidedly  re- 
ceding the  application  of  them,  to  the  other  oblique  mufcles 
of  the  body.  I have  no  notes  from  that  part  of  your  Courfe 
of  LeCtures  in  which  you  treated  of  their  action. 

I am, 

S I R, 

Your  obedient  fervant, 

Thomas  Cha.  Hope. 

College , Glafgow , February  1793. 

P.  S.  I must  apologife  to  you  for  being  fo  long  in  acknow- 
ledging and  anfwering  your  letter.  I allure  you  I have  feized 
the  firft  moment  of  leifure  for  writing. 

t.  c.  h. 


S I R, 

I am  favoured  with  your  letter,  in  which  you  propofe  to 
me  fome  queftions  refpeCting  the  account  which  you  deliver- 
ed in  your  LeCtures  of  the  beautiful  fad  in  Phyhology,  that 
oblique  mufcles  perform  more  extenfive  motions  than  ltraight 
ones  which  are  contraded  in  the  fame  proportion. 

I 2 
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I remember  in  general,  that  you  fhewed  the  truth  of  the 
propofition  with  great  diftindnefs,  both  by  means  of  geome- 
trical figures,  and  of  arithmetical  calculations.  To  the  beft 
of  my  recollection,  your  account  of  it  was  to  the  following 
purpofe : 


B 


A B (fee  Tab.  2.  fig.  11.)  reprefents  a mufcle,  the  extremity 
A is  confidered  as  fixed ; but  the  other  extremity  B,  when  the 
mufcle  is  contraded,  moves  in  the  ftraight  line  BC,  to  which 
AB  is  oblique.  From  A the  fixed  extremity  of  the  oblique 
mufcle,  let  AC  be  drawn  perpendicular  to  BC;  and  let  the  other 
extremity  by  means  of  the  contradion,  be  removed  from  B to  D. 
In  performing  this  motion,  the  oblique  mufcle  AB  is  not  only 
lefs  Ihortened  in  proportion  to  its  length,  than  a ftraight 
mufcle,  fuch  as  CB  would  have  been,  but  it  is  in  fad  ftiorten- 
ed  by  a fmaller  quantity  than  CB  would  have  been ; or  the 
difference  between  AB  and  AD  is  lefs  than  BD,  and  even 
when  another  oblique  mufcle,  as  a B,  confpires  to  produce 
the  motion,  the  contradions  of  both  the  oblique  mufcles  ta- 
ken together  will  not  only  be  lefs  in  proportion  to  their 
lengths  than  the  contradion  of  CB  in  proportion  to  its  length  ; 
but  farther,  if  AB  and  aE>  are  each  of  them  longer  than  twice 
CB,  the  contradions  of  both  of  them  together  will  be  lefs 
than  BD.  The  figure  you  employed  was,  I believe,  fuch  as 
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I have  drawn ; and  if  I am  not  miftaken,  you  finewed  the 
truth  of  the  propofition  by  different  arithmetical  calcula- 
tions in  the  following  manner  : You  fir  ft  took  three  num- 
bers reprefenting  the  hypothenufe,  and  the  fides  of  the 
right  angled  triangle  ABC  ; and  then  fuppofing  the  fide  BC 
to  be  diminifhed  by  a certain  quantity,  you  computed  what 
would  be  the  length  of  the  hypothenufe. 

I cannot  pretend  to  recoiled!  the  general  demonftration 
which  you  gave  of  the  propofition.  The  following  one  rea- 
dily occurs,  and  may  pofilbly  be  the  fame  that  I heard  from 
you,  though  it  is  more  probable  that  your’s  was  a fimpler 
and  a better  one. 

B 


Round  A as  a centre,  (fee  Tab.  4.  fig.  13.)  with  AD  as  a 
radius,  defcribe  the  arch  DE  meeting  AB  in  E 5 and  draw  DF 
meeting  AB  at  right  angles  in  F.  The  contradion  of  the  ob- 
lique mufcle  is  BE  ; this  is  always  lefs  than  BF;  BF  is  always 
lefs  than  BD ; and  therefore,  a fortiori,  BE  is  lefs  than  BD.  But 
more  particularly,  the  triangle  BFD,  ACB,  are  fimilar;  for 
the  angles  at  C and  F are  right  angles,  and  the  angle  ABC  is 
common  to  both  the  triangles  therefore  BD  : BF  : : AB  : BC, 
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So  that  in  performing  the  fame  motion  the  contraction  of  the 
ftraight  mufcle  would  exceed  the  contraction  of  the  oblique, 
in  a greater  proportion  than  that  in  which  the  length  of  the 
oblique  mufcle  exceeds  the  length  of  the  ftraight  one.  So  that 
if  A B were  double  of  CB,  the  contraction  of  the  ftraight 
mufcle  would  be  more  than  double  the  contraction  of  the  ob- 
lique. In  very  fmall  contractions,  however,  the  contraction 
of  the  ftraight  mufcle  would  be  to  that  of  the  oblique 
in  the  proportion  of  AB  to  BC  fenfibly  j for  if  BE  is  very 
fmall  in  comparifon  of  AB,  BF  and  BE  will  be  fenfibly  equal. 

As  my  knowledge  of  phyfiology  is  extremely  flight,  I can- 
not pretend  to  anfwer  the  remaining  queftions.  I remember, 
however,  that  I was  much  delighted  with  your  application  of 
the  general  proposition  to  the  different  oblique  mufcles,  and 
particularly  to  the  intercoftals.  Indeed  I received  very 
great  fatisfaeftion  from  all  that  part  of  your  Courfe  which  I 
was  fo  fortunate  as  to  attend  j and  I often  regretted  that  I had 
not  more  leifure  to  imprefs  your  valuable  Lecftures  on  my 
mind  by  private  ftudy. 

I have  the  honour  to  be,  Sir, 

Your  moft  obedient  humble  fervant, 

Wm.  Greenfield. 

Caflkhill , 

Saturday , ifb  February  1793. 
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Edinburgh , OElober  31.  1793. 

This  evening1,  after  the  prefs  was  fo  far  advanced,  I re= 
ceived  from  Mr  John  Bell,  furgeon  in  Edinburgh,  a work 
he,  this  day,  published  on  the  Anatomy  of  the  Bones,  Mufcles 
and  Joints,  in  which,  page  289.  he  has,  with  much  candour, 
done  me  juftice  on  the  fubjedt  in  queftion,  by  printing  the 
following  note  : 

“ I remember  many  years  ago,  to  have  heard  Dr  Monro 
u explain  the  office  of  the  intercoftal  mufcles  by  a diagram, 
“ deducing  from  that  argument,  the  more  powerful  effedt  of 
u all  mufcles  having  oblique  fibres.” 

Mr  John  Bell  attended  my  Ledtures  in  the  years  1775 
and  1776. 

Alex.  Monro. 


I shall  now  conclude  with  the  few  following  remarks : 


1.  Dr  Blane  now  fays,  That  there  can  be  no  doubt  he 
was  led  to  confider  this  fubjedt  from  that  part  of  my  Courfe 
which  related  to  the  mufcles,  and  particularly  the  interco- 
ftals.  Why  then  did  he  not  acknowledge  this  in  his  Croonian 
Ledlure  ? 


2.  Dr 
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2.  Dr  Blane  next  ventures  to  afiert,  that  during  his  at- 
tendance,  he  (Dr  Monro)  never  made  ufe  of  any  geometrical 
demonflration,  but  only  fuch  grofs  illuflrations,  as  were  fuited 
to  his  mixed  audience.  On  this  I would  make  the  following 
ohfervations  : The  firjl  is,  That  from  the  fads  already  proved, 
it  appears,  that  I demonftrated  this  matter,  firft  geometrically, 
founding  on  the  propoiitions  of  Euclid  ; and,  then,  arithmeti- 
cally, in  order  to  make  my  demonflration  more  convincing  : 
2 d,  Dr  Blane  has  thought  proper  to  ufe  the  terms  Grofs  Il- 
luflrations, of  which  it  is  not  in  his  power  to  give  the  fpeci- 
fic  meaning:  becaufe,  nothing  but  geometrical  demonflration 
could  have  led  me  to  perceive  the  truth  of  this  propofition, 
or  enabled  me  to  prove  it  to  others.  And,  it  appears,  that 
from  thefe  illuflrations,  Dr  Blane  was  fo  much  convinced  of 
the  truth  of  the  dodrine,  as  to  try  whether  he  could  hit  upon 
fome  other  mode  of  proving  its  truth. 

3.  Dr  Blane  affirms,  that  my  (Dr  Monro’s)  obfervations 
were  confined  to  the  intercoflal  mufcles,  which  the  Reader 
has  found  to  be  contrary  to  fad  3 for  the  application  of  this 
dodrine  was  made  when  I treated  of  the  abdominal  mufcles ; 
the  intercoflal  mufcles  ; the  mufcles  of  the  whole  trunk  3 the 
penniform  mufcles  of  the  extremities ; particular  mufcles ; and 
fo  often  that  there  was  more  danger  of  my  tiring  the  ftudents 
with  it,  than  of  not  inculcating  it  fufficiently.  How  all  this 
ihould  have  efcaped  Dr  Blane,  during  his  two  years  attend- 
ance, is  truly  furprifing ; efpecially  as  he  tells  us,  that  he  was, 
at  the  time,  led  to  confider  this  fubjed  from  that  part  of  my 
Courfe  which  related  to  the  mufcles. 

4.  To  fupport  his  pretenfions  to  the  firft  difcovery  of  a 
Geometrical  Demonflration,  he  tells  us  how  well  his  demon- 
flration 
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ftration  was  received  in  a club  of  ftudents.  Some  Readers 
will,  perhaps,  think  it  fufficient  for  me  to  obferve  upon  this, 
that  thefe  young  gentlemen  mult  have  been  as  inattentive  as 
himfelf:  but  the  real  fa<ft  may  have  been,  that  although  Dr 
Blane  copied  very  nearly  the  figure  I always  employed  in 
my  demonftration ; yet,  by  adding  to  it  a number  of  As  and 
Bs  and  Cs,  affedling  the  fly le  of  Euclid,  he  gave  it  the  appear- 
ance of  originality.  But  I appeal  to  the  Reader,  whether  my 
demonftration  is  not  more  fimple  and  intelligible  to  a begin- 
ner than  his  is,  and  equally  convincing  to  a mathematician. 

5.  Not  contented  with  aliening  what  has  been  difproved, 
that  my  obfervations  were  entirely  confined  to  the  intercoftal 
mufcles,  he  adds,  the  mechanifm  of  which  he  has  made  ufe 
of,  rather  as  an  exception,  than  illuftration  of  his  do&rine. 

If  Dr  Blane  could  have  made  good  the  propriety  of  this 
exception,  and  at  the  fame  time  perfuaded  his  reader  that  my 
grofs  illuftrations,  or  even  demonftrations,  were  applied  to 
the  intercoftal  mufcles  only,  that  is,  were  mifapplied ; his  re- 
marks would  have  been,  as  he  phrafes  it,  wholly  his  own. 

But,  on  this  point,  the  Do&or  has  been  Angularly  unfor- 
tunate:  for,  as  the  number  of  the  fibres  of  the  intercoftal 
mufcles  or  their  ftrength  is  lefiened,  inftead  of  being  in- 
creafed,  by  their  obliquity ; it  is  evident  that  their  obliquity 
could  ferve  the  purpofe  only  of  rendering  the  motion  of  the 
ribs  more  extenfive  than  could  have  been  performed  by 
ftraight  or  perpendicular  fibres. 
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6.  Dr  Blane  fays,  if  it  fhould  be  alleged  that  his  remarks 
are  only  an  extenfion  or  improvement  of  what  was  delivered 
in  my  Le&ures,  he  is  ready  to  allow  this. 

But  I conclude  by  obferving,  that  Dr  Blane’s  modifica- 
tion of  my  Demonll rations  is  fo  far  from  being  an  extenfion 
or  improvement  of  them,  that  it  only  fhows  that  oblique 
mufcles  can  perform  a more  extenfive  motion  than  ftraight 
ones  placed  between  the  fame  parallels  ; whereas  I proved, 
not  only  that  oblique  mufcles  can  do  fo,  but  that,  with  the 
fame  degree  of  contraction,  they  can  perform  a more  exten- 
five motion  than  ftraight  mufcles  of  equal  length. 
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Description  of  a Human  Male  Monster,  illuflrated 
by  Tables,  with  Remarks.  By  Alexander  Monro,  M.  D. 
F.  R.  S.  Edi  N»  Fellow  of  the  Royal  College  of  Phyficians , 
Profejfor  of  Medicine,  Anatomy  and  Surgery  in  the  Univerfity 


HIS  monfter,  of  which  the  mother  was  delivered  by  Mr 


Thomas  Anderson,  furgeon  in  Leith,  after  the  birth 
of  a complete  child  at  the  full  time,  had  its  proper  membranes 
and  a placenta,  with  a Ihort  umbilical  cord. 

The  following  parts  were  wanting  in  it ; to  wit,  the  bones 
of  the  head  ; the  brain,  with  the  organs  of  fight,  hearing, 
fmell  and  tafte  ; the  neck  ; about  one  half  of  the  ribs  ; the 
larynx,  trachea  and  lungs  ; the  heart  ; the  pharynx,  cefophagus 
and  ftomach,  with  all  the  fmall  inteflines,  except  the  end  of 
the  ilium  ; the  anus  ; the  liver,  fpleen,  pancreas  and  omenta  ; 
the  renal  glands  ; terminations  of  the  ureters  ; the  middle  part 
of  the  urethra  ; the  right  tefticle  ; both  arms  ; both  patellae  ", 
with  feveral  of  the  bones  of  the  feet  and  toes. 

A round  opening  (fee  fig.  i.  and  2.)  which  led  to  a thimble- 
like cavity,  (hut  at  its  bottom,  had  fome  diftant  refemblance  to 
the  mouth. 


of  Edinburgh , Fellow  of  the  Royal  Academy  of  Surgery  in 
Paris , &c.  & c. 


[Read  Nov . 6.  1792.] 
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The  foft  parts  of  the  trunk  were  fupported  by  fixteen  ver- 
tebras, fix  ribs,  an  os  facrum,  and  two  offa  innominata.  The 
legs  had  each  an  os  femoris,  tibia  and  fibula,  with  an  imperfeCt 
number  of  the  bones  of  the  feet.  See  fig.  2.  X.  and  fig.  4.  1.  &c. 
to  16.  17. 

The  umbilical  cord  was  connected  at  nearly  the  ufual  height 
above  the  offa  pubis.  See  fig.  1.  E. 

The  penis,  covered  with  a large  preputium,  had  the  ufual  fi- 
tuation  and  ftruCture.  See  fig.  1.  F. 

The  lower  part  of  the  trunk  contained  an  inteftinal  tube, 
fhut  at  its  beginning,  and  compofed  of  an  upper  part,  four 
inches  long,  refembling  the  end  of  the  ilium  ; for  it  terminated 
in  the  fide  of  an  inteftine,  refembling  the  caput  coli,  with  its 
appendix  vermiformis.  From  this  place,  to  its  lower  end,  the 
great  inteftine  meafured  thirteen  inches  ; and  the  end  of  the 
redum,  which  was  much  contracted,  terminated  in  the  back 
part  of  the  bladder  of  urine,  above  its  fphin&er.  The  recftum 
contained  vifcid  femipellucid  mucus,  but  no  black  ftufF,  like 
the  meconium.  See  fig.  2.  O.  P.  ChR.  S.  T.  U.  V.  and  fig.  3* 
O.  P. 

In  the  mefentery  and  mefocolon,  there  were  about  a dozen 
conglobated  lymphatic  glands,  of  the  ufual  fhape,  colour  and 
confiftence.  See  fig.  2.  From  which  it  appeared,  that  the  in- 
teftines  were  provided  with  lacfteal  veftels  ; and  we  therefore 
cannot  doubt,  that  the  other  parts  of  the  body  were  furnifhed 
with  lymphatic  veftels,  or  that  there  was  an  abforbent,  as  well 
as  circulating  fyftem  in  this  monfter. 

At  the  upper  part  of  the  trunk,  covered  by  the  ribs,  there 
were  two  kidneys  of  a large  fize,  with  a pelvis  and  ureter  to 
each.  The  right  ureter  was  dilated  to  the  fize  of  a goofe’s 
quill.  The  left  one  was  fmall.  Both  were  fhut  at  their  under 
ends,  and  had  no  communication  with  a fmall  fac,  which, 
in  fituation  and  ftru&ure,  refembled  the  bladder  of  urine,  and 

had 
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had  an  urachus  coming  from  it.  See  fig.  3.  W.  W.  Y.  and 
fig.  2.  W.  X.  Y. 

There  was  only  one  teftis,  fituated  in  the  ufual  manner,  on 
the  left  fide.  See  fig.  2.  Z. 

The  proftate  gland  furrounded,  as  ufual,  the  neck  of  the 
bladder.  See  fig.  4.  X. 

The  urethra,  which  was  the  common  paffage  for  the  feces, 
as  well  as  for  the  feminal  liquors,  and  that  of  the  fac  refembling 
the  vefica  urinaria,  was  wanting  from  within  an  inch  of  the 
vefica  to  within  an  inch  of  the  extremity  of  the  penis.  See 
fig.  4.  V.  Y.  and  fig.  3.  F.  G. 

The  fpinal  marrow  was  of  a conical  fhape,  with  the  top  or 
fmall  part  of  the  cone  at  its  upper  end,  and  at  its  lower  end  it 
formed  a cauda  equina.  From  its  two  ends  and  fides,  it  fent 
off  eighteen  pairs  of  nerves  ; which,  at  their  origin  and  in 
their  progrefs,  were  nearly  as  large  as  they  are  in  a perfect  fe- 
tus, or  where  the  brain  and  cerebellum  are  connected  with  the 
fpinal  marrow.  See  fig.  4.  1.  &c.  to  16.  n.  n. 

The  umbilical  cord  was  nearly  proportioned  to  the  bulk  of 
the  monfter ; and,  at  the  umbilicus,  confifted  of  one  vein  and 
two  arteries,  within  which  I found  red  blood.  The  vein  was 
more  capacious  than  both  arteries  conjoined  ; and,  as  foon  as  it 
entered  the  abdomen,  was  divided  into  various  branches,  which 
were  difperfed  upon  all  parts  of  the  body.  See  fig.  3.  a , b,  c, 
d,  G/>  £S  fig-  2.  h,  i;  fig.  4.  h,  i. 

Vessels,  every  where,  accompanied  the  branches  erf  the 
umbilical  vein,  correfponding  with  them  in  fize,  as  well  as  fi- 
tuation  ; and,  joining  together,  formed  trunks,  from  which,  at 
the  fides  of  the  pelvis,  two  veffels  were  continued,  one  of  them 
on  each  fide  of  the  vefica  urinaria  and  urachus,  to  the  umbili- 
cus, which  they  perforated,  and  then  went,  along  the  umbi- 
lical cord,  towards  the  placenta,  refembling  the  umbilical  arte- 
ries. See  fig.  3.  h,  i,  k,  l,  m;  fig.  4.  k,  l j fig.  2.  b,  i. 
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Unluckily,  before  I received  the  monfter  from  Mr  An= 
derson,  he  had  entrufted  the  injedlion  of  its  placenta  to  fome 
perfon,  who  had  managed  it  fo  negligently,  that  nothing,  he 
told  me,  could  be  determined  as  to  the  diftribution  or  commu- 
nication  of  the  veffels  of  the  placenta  with  each  other,  or  with 
thofe  of  the  placenta  of  the  complete  child,  or  with  thofe  of  the 
mother. 


Explanation  of  the  Figures,  reprefenting  the  pai‘ts  of  a human 
Male  Morfler , of  its  real  fize . 


Fig.  I.  reprefents  the  fore  view  of  it  entire. 

A.  B.  C.  A circular  mafs,  more  than  two  inches  thick,  which 
fupplies  the  place  of  head,  trunk  and  arms. 

D.  A thimble-like  cavity,  fomewhat  refembling  the  mouth. 

E.  The  umbilical  cord. 

F.  G.  The  penis  and  preputium. 

H.  I.  K.  L.  M.  N.  The  thighs,  legs  and  feet. 

Fig.  II.  In  this  figure,  at  the  letters  A.  B.  C.  D.  F.  G.  H.  I.  K.< 
L.  M.  N.  the  fame  parts  are  reprefented  as  in  fig.  I.  The  ca- 
vity of  the  abdomen  being  laid  open  by  a longitudinal  in- 
cifion,  we  perceive, 

O.  P.  The  fmall  inteftine. 

Q:  The  caput  coli,  and  appendix  vermiformis. 

R.  S.  T.  U.  V.  The  great  inteftine. 

W.  X.  The  right  and  left  ureters. 

Y.  The  vefica  urinaria  and  urachus. 


Z.  The 


HUMAN  MALE  MONSTER, 


7 

Z.  The  left  tefhicle,  with  its  fpermatic  cord,  cremafter  mufcle 
and  vas  deferens. 

hyi.  Two  large  velfels,  at  the  fides  of  the  pelvis,  furnifhed  by 
the  umbilical  vein. 

E.  E.  The  two  umbilical  arteries. 

Fig.  II.*  In  this  figure,  the  conglobated,  lymphatic  or  la&eal 
glands  of  the  mefentery  are  reprefented. 

Fig.  HI.  In  this  figure,  the  diftribution  of  the  blood-veffels, 
chiefly,  is  reprefented.  At  the  letters  A.  B.  C.  F.  G.  H.  I.  K. 
L.  M.  N.  the  fame  parts  are  reprefented  as  in  fig.  i.  and 
fig.  2. 

O.  P.  fliew  the  inteftines  pufhed  behind  the  blood-veffels  to  the 
left  fide. 

W.  W.  The  kidneys  and  ureters. 

X.  The  ribs  which  covered  the  kidney,  drawn  towards  the 
right  fide. 

Y.  The  bladder  of  urine. 

a , by  c,  d,  e,j\  g , The  umbilical  vein,  divided  into  branches  for 
the  feveral  parts  of  the  body. 

b>  iy  k,  /,  VefTels  accompanying  the  feveral  branches  of  the  um- 
bilical vein. 

viy  Two  veffels  refembling  the  umbilical  arteries. 

n\  Jiy  The  fciatic  nerves. 

Fig.  IV.  In  this  figure,  the  fpinal  marrow,  and  nerves  com 
ne<5fed  with  it,  are  chiefly  reprefented. 

A.  B.  C.  H.  I.  K.  L.  M.  N.  reprefent  the  fame  parts  as  the  for- 
mer figures. 

V.  reprefents  a probe  palled  from  the  redlum  through  the  neck 
of  the  bladder  into  the  urethra. 

Y.  A briftle  paffed  from  the  bladder  into  the  urethra. 

’ B 2 
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S.  The  fpinal  marrow. 

E.  The  cauda  equina. 

i.  2.  isc.  to  16.  Nerves  fent  off  from  the  fpinal  marrow  in  pairs. 
17.  The  os  facrum. 


«,  »,  The  fciatic  nerves. 


REMARKS  on  Juch  Monsters. 

Monsters  wanting  the  head,  heart  and  lungs,  and,  in  al- 
moft  every  other  refpedi,  agreeing  with  that  above  defcribed, 
have  been  mentioned  by  authors,  particularly  by  Mery  and 
Winslow  * , and  the  learned  Dr  Roederer  f has  given  a full 
defcription  of 'a  monfter,  in  which  one  fmall  mufcular  fac  only 
was  found,  inftead  of  a complete  heart,  communicating  with 
the  continuation  of  one  of  two  veins  which  were  found  in  the 
umbilical  cord  ; but  the  real  courfe  of  the  blood,  or  the  caufes 
of  its  motion,  appear  to  have  been  mifapprehended  by  all  thefe 
authors. 

Mery  thinks  the  blood  of  the  foetus  muft  have  been  moved 
by  the  motion  of  the  heart  of  the  mother,  and  confiders  the 
want  of  the  heart  in  fuch  monfters,  as  a ftrong  confirmation  of 
the  opinion  he  entertained,  that  there  is  a circulation  of  the 
blood  carried  on  between  the  mother  and  the  foetus  J. 

As 

* Mem.  de  l’Acad.  1720  and  1740. 

f A£L  Got.  t.  iv.  1754. 

$ Mery,  Mem.  de  l’Acad.  des  Scien.  1720.  ire  Reflexion.  “ Sa  vie  n’a  pu  avoir 
pour  principes  que  la  refpiration  et  le  mouvement  circulaire  du  fang  de  fa  mere.”  And 
in  the  Hiftoire,  “ Le  defaut  du  cceur  prouve^ue  le  fang  qui  a circule  dans  ce  foetus  ne 
recevoit  pas  fon  impulfion  que  du  coeur  de  mere.”  M.  Mery  a toujours  foutenu  la  cir- 
culation reciproque  entre  la  mere  et  le  foetus,  et  telle  que  le  foetus  eft  toujours  comme 
an  membrc  de  la  mere. 
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As  Winslow  had  not  found  any  red  blood  in  the  vefiels  A 
the  foetus,  nor  traced  within  it  the  branches  of  the  umbilical 
vein,  but  thofe  only,  as  he  fuppofed,  of  the  veflel  he  called 
aorta,  and  which  he  thought  performed  the  office  of  an  artery, 
he  is  led  to  the  fuppofition,  that,  inftead  of  a circulation,  there 
was  only  a fort  of  progreffion  of  the  colourlefs  blood,  or  lym- 
phatic humour,  to  the  capillary  extremities  of  the  arterial  rami- 
fications, and  that  it  tranfuded,  by  little  and  little,  and  very 
flowly,  into  the  cellular  texture  of  all  the  parts,  and  perhaps, 
at  laft,  palled  through  the  pores  of  the  fkin,  in  the  form  of  moi- 
fture 

Dr  Roederer  f not  only  applies  the  term  of  vena  cava  to 
the  large  vein  with  which  the  umbilical  vein  is  joined  to  the 
heart,  but  defcribes  the  cava  as  afcending  from  the  abdomen  to 
the  thorax  p In  like  manner,  he  not  only  applies  the  name 

aorta 

* Winslow,  Mem.  de  PAcad  des  Scien.  1740. 

P.  588.  “ La  veine  ombilicale,  s’etant  ecartee  du  cordon  de  Ion  entree  dans  le  ventre, 
yformoit  un  tronc  fort  court,  qui  montoit  tout  droit  et  s’implantoit  & la  bafe  du  bouton 
cutane,  s^adojfant  la  avec  le  tronc  d’un  autre  vaifleau  de  pareille  grofleur,  qui  fbrtoit  de  la 
meme  bale,  et  qui  etant  d’abord  courbe  vers  en  bas,  defcendoit  derriere  les  paquets  des 
inteflins,  it  peu  pres  comme  le  tronc  de  la  portion  inferieure  de  l’aorte,  et  fe  diftribuoit 
enfuite  en  plufieurs  branches,  de  la  maniere  que  je  dirai  ci  apres.” 

P.  590.  “ On  ne  voyoit  pas  une  goutte,  ni  aucune  apparence  de  fang  rouge  dans  toute 
Petendue  du  corps  de  cet  enfant ; ni  aucun  veltige  de  vaiffeaux  veineux.” 

P.  600.  “ Hors  la  petite  portion  de  la  veine  umbilicale  apres  fon  entree  par  Je  nom 
bril,  je  n’ai  trouve,  dans  tout  le  corps  de  cette  enfant,  aucun  vaiffeaux  veineux,  ni  le 
moindre  veftige  loit  de  tronc,  foit  des  ramifications  de  veines.” 

P.  604.  “ Mais  a l’egard  de  la  circulation  intrinfeque  dans  les  parties  memes  de  ce  demi- 
corps,  l’abfence  ou  la  privation  totale  des  vaifleaux  veineux  m’a  fait  conjedturer,  qu’au 
lieu  de  circulation  proprement  dite,  il  n’y  a eu  qu’une  efpece  de  progreffion  ou  trufion  juf- 
qu’aux  extremites  capillaires  de  toutes  les  ramifications  arterielles,  et  que  1^  ce  fang  lym- 
phatique  tranfudoit,  peu  a peu,  et  tres  lentement  dans  le  tiffii  cellulaire  de  toutes  les  par- 
ties. — — Et,  peutetre,  paffoit  par  les  pores  externes  de  la  peau,  en  maniere  de  moi- 
teur.  Je  n’avance  tout  ceci  que  comme  des  pures  conjectures,”  &c.  &c. 

f Com.  Soc.  R.  Sc.  Gotting.  tom.  iv.  com.  4. 

$ P.  109.  “ Duplieem  autem  umbilicalis  funis  venam  largitur  ; altera  minor,  cum 
vena  cava,  ex  abdomine  afcendente  coijfluit.” 
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aorta  to  the  veflel  which  accompanies  the  continuation  of  the 
umbilical  veins  ; but  fpeaks  of  his  aorta  as  afcending  from  the 
thorax  to  the  head  and  fending  off  the  fubclavian  and  the 
carotid  arteries  ; and  remarks,  that  canals  proper  to  the  latter 
were  wanting  ■j\  And  he  obferves,  that  the  aorta,  after  de- 
fcending,  as  ufual,  between  the  crura  of  the  diaphragm,  gave 
off  the  mefenteric,  renal,  lumbar  and  iliac  arteries ; and  that 
the  left  iliac  artery  fent  off  an  umbilical  artery  ; and  concludes 
his  defcription  in  the  following  words  : “ Ita,  quidem,  fi  arte- 

“ rise  umbilicalis  dextrse,  arteriaeque  caeliacse  defedtus ex- 

“ cipiatur,  vix  ab  ufitata  fabrica  aberrans  arteria  aorta  in  abdo- 
“ mine  diftribuitur.” 

After  an  elaborate  defcription  of  the  feveral  parts  of  the 
monfter,  Dr  Roederer  propofes  the  caufe  of  the  motion  of 
its  humours,  in  the  following  words  : 

P.  189.  “ Mot  us  qui — humores  agitat,  caufa  indagatur. 

“ Aft  aliquis,  lentus  licet,  foetus  parafitici  humores  motus 

agitavit.  A corde,  fueto  motore,  repeti  ifte  motus  nequit,  ne= 
“ que  multum  auxilii  propulfus  in  uterum  maternum  fanguis 

“ ferre  poteft.  Prseter  vero  iftum.,  levem,  debilemque. 

6<  Ipfa  vaforum  acftio,  five  contrahendo  agat,  five  attrahendo, 


* P.  121.  “ Arteria  magna,  quam  aortam  vocant,  ex  abdomine  in  thoracem  afcendit. 
In  tborace  eandem  pene  diredionem  fervans,  nulloque  cum  corde  canali  confluens,  folaet 
a corde  diftinda,  iter  fuum  abfolvit.  Nullus  proinde  ex  aorta  arcus  formari  poteft,  fed 
laterales  rami  ex  redo  aortae  trunco  emittuntur.  Sunt  ifti  rami  qui  defcripti  fequnn- 
tjr. 

In  regione  coftse  primae  leviffime  defcendentes  arterias  fubclavias  nafcuntur  ; ex  quibus- 
viciftim  triplex  alia  ramorum  fpecies  oritur,  quarum  primus  ad  cervicem,  &c.  Porro 
truncus  aortae  per  femipollicem  poftquam  progreiTus  eft  in  duos  ramos  dividitur,  duas 
nempe  arterias  carotides,  quae  ad  altitudinem  laryngis  fine  infigniori  ramo  afcendunt. 
Afcendit,  autem,  carotis  dextra,  &c. Ad  latus  tandem  laryngis  canalis  commu- 
nis in  ftx  omnino  ramos  dividitur.” 

j-  P.  143.  “ Canalis  pro  arteria  carotide  deeft,  Carotis  per  amplum  foramen  lace- 
rum  ad  cerebrum  tendit.” 
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(c  vi  ilia  capillaribus  tubis  familiari,  prsecipuum  humoribus 

“ motum  impertiri  debet. Accedant  forfan  et  alise  in  fcetu 

“ nodro  caufae  incognitas,  ipfa  fortaiTe  a colore  excitata  fluido- 
u rum  agitatio,  aliaque.” 

But  as  to  the  dire&ion  in  which  he  fuppofed  the  humour  to 
be  moved,  he  fays  nothing,  and  therefore  leaves  us  to  judge  of 
his  opinion,  from  the  foregoing  defcription  of  the  blood-vef- 
fels. 

To  the  opinions  of  all  thefe  authors,  when  fully  confidered, 
we  fhall  find  infuperable  objections. 

Thus,  without  faying  in  objection  to  that  of  Mery,  that 
it  is  fo  far  from  being  certain,  that  there  is  a circulation  of  red 
blood  between  the  mother  and  foetus,  that  the  contrary  opinion 
is  the  mod  probable,  we  cannot  conceive,  although  the  anado- 
mofes  of  the  uterine  with  the  placentary  veffels  were  proved, 
that  the  mere  impulfe  of  the  blood  in  the  minute  arteries 
Ihould  have  carried  the  blood,  not  only  into  the  trunks,  but 
through  all  the  capillary  branches  of  the  veffels  of  the  fetus, 
and  again  back  from  thefe  to  the  placenta,  and  from  its  umbi- 
lical arteries  into  the  umbilical  veins  and  veins  of  the  uterus. 

The  opinion  of  Winslow  is  far  more  unfatisfacdory  than 
than  of  Mery.  In  the  fird  place,  it  cannot  be  applied  to  the 
monder  defcribed  by  Mery,  or  to  that  before  us,  where  there 
were  two  fets  of  veffels.  In  the  next  place,  Winslow  was  fo 
far  from  tracing  didinClly  the  joining  of  the  umbilical  vein 
with  the  veffel  he  calls  aorta,  that  he  defcribes  it  as  merely 
s'adojfant  with  the  trunk  of  the  aorta  *. 

3.  Although  he  repeatedly  affirms,  that  there  were  no 
venous  veffels  in  any  part  of  the  body  of  the  monder,  yet  his 
defcription  of  the  veffels  of  the  kidney  will  not,  when  cond- 
dered,  be  found  to  correfpond  with  his  general  affertion  ; for 
he  defcribes  a veffel  which  indeed  he  calls  arterious,  but  which 

began 

* See  p.  588.  of  Mem.  de  l’Acad.  or  Note,  p.  221. 
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began  on  the  fore-part  of  the  belly  above  the  navel,  at  the  place 
where  the  fmall  portion  of  the  umbilical  vein  terminated  in 
the  cavity  of  the  cutaneous  button,  from  which  various 
branches  were  fent  into  the  kidney  at  its  convex  part,  and  from 
its  concave  part,  different  arteries,  he  fays,  came  out  in  an  ex- 
traordinary manner  *. 

Upon  the  whole,  as  the  umbilical  cord  is  not  faid  to  have 
been  uncommon  in  fize  or  ftrucfture  ; as  there  were  two  forts 
of  veffels  conne&ed  with  the  kidney  ; as  it  is  fo  improbable,  as 
to  be  incredible,  that  the  foetus  received  arteries  without  corre- 
fponding  veins,  or  that  there  was  merely  a protrufion  of  the 
humours,  and  exudation  of  them,  without  circulation,  I have 
no  doubt  that  Winslow,  efpecially  as  he  did  not  inject  the 
veffels  of  the  umbilical  cord,  had  miftaken  the  continuation  of 
the  umbilical  veins,  and  the  branches  of  the  veflels  he  calls 
aorta,  for  branches  of  the  fame  veffel ; and  as  the  monfter  he 
examined  agreed  very  nearly,  in  all  other  refpedls,  with  that  I 
have  defcribed,  I apprehend  it  muft  have  agreed  likewife  in 
having  two  kinds  of  blood-veffels  or  arterious  and  venous  ca- 
nals. 

The  learned  Dr  Roederer  rejects  the  opinion  of  Mery, 
that  the  blood  of  the  foetus  is  circulated  by  the  heart  of  the 
mother,  and  fuppofes,  that  capillary  attraction,  heat,  and  fome 
activity  of  the  veffels,  may  contribute  to  its  motion.  But  as 
he  applies  the  term  aorta,  not  to  the  continuation  of  the  umbi- 
lical vein,  but  to  the  other  principal  veffel  of  the  monfter,  and 

defcribes 

* P.  602.  “ Ce  tronc  arteriel  qui  etoit  comme  la  portion  inferieure  de  1’aorte  de- 
fcendante,  au  lieu  de  tenir  la  route  naturelle  en  arriere  le  long  des  vertebres,  il  en  etoit 
ici  tres  eloigne.  II  commencoit  fur  le  devant  du  ventre  au  deflus  du  nombril,  a Pen- 

droit  ou  fe  terminoit  la  petite  portion  de  la  veine  ombilicale. 11  jettoit  des  branches 

dans  la  made  du  rein  par fa  convexite.  II  fortoit  de  la  concavite  plufieurs 

arteres. 
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defcribes  it  as  fending  branches  downwards  from  the  abdomen 
to  the  inferior  extremities,  and  upwards  from  the  thorax  to  the 
head,  and  applies  the  name  of  carotid  arteries  to  two  of  thefe 
branches,  with  the  additional  remark,  that  the  canales  carotici 
were  wanting,  it  will,  I apprehend,  appear  evident  from  thefe 
circumftances,  and  from  what  l am  about  to  obferve  in  the 
next  fedtion,  that  he  mifunderftood  the  direction  in  which  the 
blood  was  moved  and  circulated. 

Of  the  Dire  Elion  of  the  Blood  in  this  Monjler. 

As  there  are  two  kinds  of  vefiels  in  the  umbilical  cord,  and 
likewife  within  the  body  of  this  monfter,  which  we  fhall  call, 
in  the  common  ftyle,  arterious  and  venous,  we  cannot  doubt, 
that  thefe  communicated  with  each  other,  and  that  the  blood 
was  conveyed  by  them  in  a circle. 

To  defcribe  the  circle  more  exactly,  we  cannot  doubt,  that 
the  blood  was  conveyed  from  the  placenta  by  the  umbilical 
vein  into  the  body  of  the  monfter.  We  next  found,  that  the 
umbilical  vein  within  the  monfter  was  divided  into  various 
branches,  which  could  be  traced  to  all  its  parts,  or  that  thefe 
branches  performed  the  office  of  arteries,  or  refembled  the 
vena  porta  hepatica.  Contiguous  to  thefe  branches,  we  found, 
every  where,  other  vefiels  which  formed  a trunk  or  large  veflel, 
which,  by  its  lituation,  refembled  our  aorta.  But  we  mult 
fuppofe,  that  thefe  branches  ferved  the  purpofe  of  receiving 
the  blood  from  the  extremities  of  the  branches  of  the  umbilical 
vein,  or  were  in  reality  venous  vefiels.  From  the  veffel  re- 
fembling  the  aorta  in  fituation,  but  very  different  in  office,  two 
veffels  were  fent  off,  which  ran  at  the  fides  of  the  bladder  to 
the  umbilicus,  and  formed  the  arteries  of  the  umbilical  cord 
and  of  the  placenta,  and,  in  the  placenta,  muff  have  terminated 
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in  the  minute  beginnings  of  the  umbilical  vein,  to  complete 
the  circle  in  which  the  foetal  blood  was  moved. 

Thus,  we  obferve  the  umbilical  vein  in  the  placenta  and 
umbilical  cord  performing  the  office  of  a vein,  but  its  conti- 
nuation within  the  body  of  the  monfter,  performing  the  office 
of  an  artery.  On  the  other  hand,  we  find  the  vefTel  we  have 
called  aorta,  performing  the  office  of  a vein  within  the  mon- 
iter,  and  that  of  an  artery  in  the  umbilical  cord  and  pla- 
centa. 

Of  the  Caufes  of  the  Motion  of  the  Blood  in  this  Monjler. 

In  the  monffer  examined  by  Winslow,  which  I have  en- 
deavoured to  Ihew  agreed  very  nearly  with  that  I have  de- 
fcribed,  no  red  blood  was  found  in  any  of  the  veffels  ; and 
therefore  we  mult  conclude,  that  none  of  the  red  arteries  of 
the  mother  anaftomofed  with  the  umbilical  veins  ; and  even 
where  there  is  the  ordinary  ftrutfture,  it  is  fo  far  from  being 
certain,  that  the  veffels  of  the  uterus,  which  convey  red  blood, 
anallomofe  with  thofe  of  the  umbilical  cord,  that  the  contrary 
is  the  moll  probable  opinion. 

It  is  therefore  very  improbable,  that  the  blood  in  the  umbi- 
lical vein  was  pufhed  on  by  the  heart  of  the  mother. 

Further,  though  we  were  to  admit,  that  the  arteries  of  the 
mother  anaftomofed  with  the  umbilical  veins,  yet  as  their  com- 
munications mull  be  fuppofed  very  minute,  and  the  momen- 
tum of  the  blood  in  them  very  much  broken,  we  cannot  con- 
ceive, that  it  could  have  been  fufficient  to  puih  the  blood 
through  the  terminations  of  all  the  branches  of  the  umbilical 
veins,  in  the  feveral  organs  of  its  body,  into  the  vefTel  we  call 
aorta,  and  again  from  the  aorta  back  to  the  placenta  by  the  um- 
bilical arteries,  and  through  the  minute  branches  of  thefe  to 
the  veins  of  the  mother,  and  beginnings  of  the  umbilical  veins. 

We 
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We  therefore  mu  ft  conclude,  that  the  circulation  of  the 
blood  in  the  placenta  and  body  of  the  monfter,  was  carried  on 
by  a well  regulated  mufcular  action  of  the  blood-velTels.  In 
one  of  the  worms,  the  echinus  efculentus,  I found  in  the  me- 
fentery,  which  is  a principal  part  of  it,  two  fuch  large  velfels 
without  a heart,  and  which,  we  can  fcarcely  doubt,  refembled 
our  aorta  and  cava,  and  circulated  its  fluid  ; and  in  fifties 
the  blood  which  pafles  through  the  liver  defcribes  three  circles, 
and  in  all  other  parts  of  the  filh  the  blood  defcribes  two  circles 
before  it  returns  to  the  heart  ; which  motion  of  it  we  inuft 
fuppofe  to  be  chiefly  owing  to  the  mufcular  adtion  of  the 
veflels,  as  the  force  of  the  heart  appears  to  be  as  much  fpent 
in  the  gills  of  the  fifta  as  in  the  lungs  of  a man. 

From  confidering  the  manner  and  caufe  of  the  motion  of  the 
blood  in  this  monfter,  and  comparing  with  it  the  motion  of 
the  blood  in  fiihes  and  in  the  fea  egg,  we  are,  by  analogy,  led  to 
the  following  general  conclufions  : 

1.  The  arteries  contribute  much  to  the  circulation  of  the 
blood  in  our  bodies. 

2.  It  is  probable  that  in  man,  the  veins  likewife  aflift  in  cir- 
culation ; and,  in  particular,  there  can  be  no  doubt,  that  the 
vena  portarum,  by  its  adlion,  contributes  much  to  the  motion 
of  the  blood  through  our  liver. 

3.  For  the  like  reafons,  we  may  conclude,  that  arterious 
veflels,  independent  of  the  impulfe  of  the  heart,  may  adl  in 
fuch  a manner,  as  to  perform  the  fecretion  of  liquors,  to  nourifli 
the  folids,  and  to  add  to  their  bulk  ; and  particularly,  that  the 
branches  of  the  vena  portarum  change  certain  parts  of  the 
blood  into  bile. 

B 2 Remarks 

* See  Monro  on  Fifties,  p.  67.  Tab.  xliii. 
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Remarks  on  the  Nervous  Syjiem  of  this  Monjier . 

1.  As  the  fpinal  marrow,  and  pairs  of  nerves  fent  off  from 
it,  had  nearly  the  ufual  fize  and  ftrudure,  although  the  brain, 
cerebellum,  and  medulla  oblongata,  were  entirely  wanting,  we 
find  reafon  for  calling  in  queftion  the  common  dodrine  of  au- 
thors, which  teaches,  that  the  fpinal  marrow  and  nerves  derive 
their  origin  from  the  brain  and  cerebellum,  and  are  dependent 
upon  it  as  much  as  the  duds  of  glands  are  upon  the  glands 
which  fend  liquors  into  them. 

2.  Further,  as  the  feveral  parts  of  this  monfler  were  fur- 
nifhed  with  nerves,  and  as  we  have  found,  that  its  arteries  and 
veins,  by  a well-regulated  varied  and  complicated  adion  cir- 
culated the  blood,  we  mud;  fuppofe,  that  their  mufcular  fibres 
were  aduated  by  thofe  nerves.  We  therefore  find  in  this  mon- 
ger, not  only  the  exiftence  and  common  appearance  of  the 
fpinal  marrow  and  nerves  conneded  with  it,  although  the  brain 
and  cerebeflum  were  wanting,  but  we  have  proof  that  thefe, 
independent  of  the  brain  and  cerebellum,  may  aduate  the  muf- 
cular fibres  in  the  veffels  of  an  animal,  or  that  nervous  energy, 
or  fluid,  as  it  is  commonly  called,  is  not  derived  from  the  brain 
and  cerebellum  folely  ; that  is  we  conclude,  that  the  nerves,  as 
well  as  the  brain  and  cerebellum,  are  capable  < f furnishing 
nervous  energy  ; and  that  there  is  no  more  reafon  for  believing, 
that  the  nerves  are  derived  from  the  brain,  than  that  the  brain 
is  derived  from  the  nerves  ; or  all  the  parts  and  branches  of  the 
nervous  fyflem  appear  to  poffefs  the  general  power  or  office  of 
furnifhing  nervous  energy. 
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Of  the  Duration  of  the  Life  of  this  Monjler . 

As  in  man  and  fimilar  animals,  the  dire<5t  or  indiredl  influ- 
ence of  refpiration  feems  neceffary  for  the  continuance  of  life, 
and  as  the  lungs  were  wanting  in  this  monfter,  we  mu  ft  fuppofe, 
that  it  could  have  outlived  the  feparation  from  the  mother  for  a 
very  ftiort  time  only.  But  when  we  add  to  this,  that,  by  the 
ligature  of  the  umbilical  cord,  a ftop  would  be  mechanically 
put  to  the  circulation  of  its  blood,  it  is  evident,  that  its  life 
muft  have  terminated  with  its  delivery. 


Of  the  Time  at  which  this  Monjler  muft  have  acquired  the  Structure 
which  has  been  defcribed \ 

As  this  monfter  was  provided  with  a diftintft  placenta  and 
membranes,  and  its  body  furrounded  with  and  protected  by 
the  liquor  amnii  ; as  no  veftige  appeared  of  the  brain,  cere- 
bellum, organs  of  the  fenfes,  or  other  parts  of  the  head  ; as 
nervous  threads,  proper  to  this  monfter,  afcended  from  the  up- 
per end  of  the  fpinal  marrow  towards  the  upper  parts  of  its 
body  ; as  its  fyftem  of  circulating  veflels  was  complete  without 
a heart,  and  the  manner  of  their  branching  different  in  many 
refpe&s  from  the  common  ftrufture  : it  muft  furely  appear,  to 
an  unprejudiced  perfon,  abfurd  to  fu  *pofe,  with  many  eminent 
authors,  that  fuch  monfters,  when  fir  if  produced,  had  the  or- 
dinary ftrufture,  and  that  this  was  afterwards  altered  by  pref- 
fure  and  other  accidents 

The  like  obfetvation  may  be  extended  to  many  other  mon- 
fters in  my  pofleflion,  1 believe  x might  lay  to  almoft  all  other 
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mongers  which  have  been  defcribed  ; particularly  to  two,  of 
which  I published  a defcription..  illuftrated  with  figures,  in  my 
work  on  the  Nervous  Syftem.  In  one  of  them,  a human  mon- 
fter,  one  heart  fupplied  two  heads  and  two  trunks.  In  the 
other,  a kitten,  one  heart,  confiding  of  two  auricles  and  two 
ventricles,  fent  off  from  its  left  ventricle  one  aorta,  which  fup- 
plied one  head  and  two  bodies 

* See  Oofcrvatlons  on  the  Nervous  Syftem,  Tab.  viii.  **  and  Tab.  x,H. 
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